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PREFACE 



Tbbse EBBsys, or rather Lectures, coatain the first-fruits of the 
euliest systematic attempt to apply the theory of Erolution to 
the products of human haodiwork. In their original form they 
have long been difficult to obtain ; and they are reprinted now 
to supply the needs of candidates for the Oxford Diploma in 
Aothropologyj and of the numerous visitors to the Pitt-Rivers 
Maseum in Oxford. Bnvthey will certainly appeal to a far 
wider public also, as a brief and authentic statement of their 
aathor's discoveries. 

The four Essays are reprinted substantially as they were first 
delivered and published. But verbal errors and actual mis- 
quotations have been corrected; and allusions to specimens or 
diagrams exhibited during the original discourses, but not pub- 
Itibed, have been replaced so far as possible by references to 
similar objects figured in the Plates. 

The Plates are photographic reproductions of the original 
illiistmtions,with the exception of Plates V, XIII, XVII, XVIII. 
Of these, Plate XIII has simply been re-drawn, from a faded 
OTiginal ; Plates XVII and XVIII have been translated, without 
loss of detail, from colours to monochrome shading ; Plate V has 
been reconstitated from illustrations quoted in the text, with the 
permission of their publisher, Mr. Murray. Plate XXI is repro- 
duced, by permission of Sir John Evans, from the paper which it 
illustrated originally. 

The footnotes demand a word of explanation. The author, as 
tiie (niginal publications show, was not precise in indicating his 
sonreea: ho frequently gave, as a quotation, the general sense 
rather than the exact words of his authority; and occasionally 
his memory played him false. In the reprint, the precise 
references have been identified, and are given in full, and 
obvious errors in the text have been either amended or corrected 
in a footnote. The editor deaires to acknowledge much valuable 
hclji is the search for references from Miss C. M. Prior, of 
!li>«dington. 
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INTRODUCTION ' 



It was about the middle of laet century tliat an officer in Her 
Mkje8ty'& Army began to apply the lessooB which he had leamt 
in Uie coQiae o£ some of Lis profeseioDal experimental work to 
studies pursued by him as a hobby iu a far wider field of science. 
The titory of the famous ethnographical collection of Colonel 
Lane Fox is well known, and I need but briefly refer to it. 
During his investigations, conducted with a view to ascertaining 
the best methods whereby the service firearms might be im- 
proved, at a time when the old Tower musket was being finally 
discarded, he was forcibly struck by the extremely gradual 
changes whereby improvements were efiected. He observed 
that every noteworthy advancement in the efficiency, not only 
of the whole weapon, but also of every individual detail in ite 
stTuctare, was arrived at as a cumulative result of a succession 
of very slight modifications, each of which was but a trifiing 
improvement upon the one Inimediately preceding it. Through 
noticing the nnfailing re^pilarity of this process of gradual 
troiudtm in the ca«e of firearmi^, he was led to believe that the 
came principles must probably govern the development of the 
rr arts, appliances, and ideas of mankind. With character- 
energy and scientific zeal Colonel Lane Fox b^an at once, 
the year 1851, to illostiate his views and to put them to 

Practical test. He forthwith commenced to make the ethno- 
logical collection with which his name will always be associated, 
and which rapidly grew to large proportions under his keen 
Match for material which should illustrate and perhaps prove his 
theory of pK^reea by evolution in the arts of mankind. 

AHbough as a collector he was omnivorous, since every 
tjtebcl product fell strictly within his range of inquiry-, his 
collection, neverthelesa, differed from the greater number of 

* KitT>ct«d froRi Hr. Ilmry Balfaur'B addreas to tht AiiUiropological 
SadioB Uf tti» BritUh AKtoai&lion at Cambridge in 190«. 
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■n INTRODUCTION 

private ethnological collections, and even public ones ( 
day, inaerouch as it was built up syiiematicalli/ with a definite 
object in view. It is unnecessary for me to describe in detail 
the system which he adopted in arrangiiig his collection. His 
principles are well known to ethnologists, either from the collec- 
tion itself or from his nTitings, more especially from the series 
of lectures which he gave at the Royal United Service 
Institution, in the years 1867-9, upon 'Primitive Warfare'; 
from his paper read before the Anthropological Institute in 1874 
on ' Tbel Principles of Classification, as adopted in the arrange- 
ment of his Anthropological Collection ', which was then 
exhibited at the Bethnal Green Museum ; from that portion of 
the caialopue raigmni of his collection which was published in 
1877 ; and from numerous other papers dealing with special 
illustrations of his theory. Suffice It to say that, in classifying 
his ethnological material, he adopted a principal system of groups 
into which objects of like form or function from all over the 
world were associated to form series, each of which illustrated 
as completely as possible the varieties under which a given art, 
industry, or appliance occurred. Within these main groups 
objects belonging to the same region were usually associated 
together in local sub-groups. And wherever amongst the imple- 
ments or other objects exhibited in a given series there seemed 
to be suggested a leqnence of idirai, shedding light upon the 
probable stages in the evolution of this particular class, these 
objects were specially brought into juxtaposition. This special 
grouping to illustrate sequence was particularly applied to objecte 
from the same region as being, from their local relationships, 
calculated better to illustrate an actual continuity. As far as 
possible the seemingly more primitive and gencraUzed forms — 
those simple types which usually approach most nearly to natural 
forms, or whose use is associated with primitive ideas — were 
placed at the beginning of each series, and the more complex 
and specialized forms were arranged towards the end. 

The primary object of this method of classi6catian by series 
was to demonstrate, cither actually or hypothetically, the origin, 
development, and continuity of the material arts, and to illustrate 
the variations whereby the more complex and specialized forms 
belonging to the higher conditions of culture have been evolved 
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bf mneMhre ehght improvemenU from the simple^ rudimentary, 
and geDenlized Cottub of a pnmitire culture. 

TIjp earlier stages in theee sequence eeries were more espeeially 
the object oE inveetigation, the lat«r developments being in tha 
graster nomber of casts omitted or merely suggested. It was 
necmBMTf (or Colonel Lane Fox to refltrict the extent of the 
ftmee, any one of which, if developed to the full extent, would 
esfr-ily have filled a good-sized museum. The earlier stages, 
moreover, were less familiar, and presented fewer complifations. 
The general principles of his theory were as adequately demon- 
»1rai«d by the ruder apphances of imcivilized races as by the 
more elaborate products of peoples of higher culture ; and, more- 
over, there was doubtless a great attraction in attacking that 
end of the development series which offered a prospect at lea^t 
of finality, inasmuch as there was always a chance of discovering 
the abwjlute origin of a given series. Hence the major part of 
his collection consisted of specimens procured from savage and 
barbaric racesj amongst whom the more rudimentary forms of 
appliances are for the most part to be found. 

The validity of the general views of Colonel liane Fox as to 
rvolntion in the material arts of Man was rapidly accepted by 
a luve number of ethnologists and others, who were convinced 
by the arguments offered and the very striking evidence dis- 
played in their support. I have heard people object to the use 
of the term ' evolution ' in connexion with the development of 
human arts. To me the word appears to be eminently appro- 
priate, and I think it would be exceedingly difficult to find one 
which better expresses the succession of extremely minute varia- 
tioDB by means of which progress has been effected. That the 
SDCCessive individual units of improvement, which when linked 
toigetlier form the chain of advancement, are exceedingly small 
is a tatA which any one can prove for himself if he wiU study in 
ddail the growth of a modem so-called ' invention '. One reason 
why we are apt to overlook the greater number of stages in the 
irrowUi of still living arts is that we are not as a rule privileged 
' ' watch behind the scenes. Of the numberless slight modifi- 
itions, each but a trifling advance upon the last, it is but 

mpamtirely few which ever meet the eye of the public, which 
nly ««• the more important stages; those, that is to say, 
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which present a Gufficiently diiitinct advance upon that which 
has hitherto been in ubc to warrant their attracting attention, 
or, sliall we say, having for a time a marketable value. The 
bulk of the links in the evolutionary chain disappear almost ■ 
Boon a* they are made, and are known to few, perhaps not 
besides their inventors. Even where the history of ; 
invention is recorded with the utmost care it is only the more 
prominent landmarks which receive notice ; the multitude of 
trifling variations which have led up to them arc not referred 
to, for, even if they be known, space forbids such elaborately 
detailed record. The fimaller variations are, for the most part, 
utterly forgotten, their ephemeral existence and their slight 
individual influence upon the general progress being anrecorded 
at the tiute, and lost sight of almost at once. The immediately 
succeeding stage claims for the moment the attention, and it 
again in its turn becomes the stepping-stone upon which the 
next raises itself, and so on. 

Before proceeding further, let me give as briefly as I can an 
example of a development series worked out, in the main, upon 
the general line of inquiry inaugurated by Colonel Lane Fox. 
It is commonly accepted as a fact, which is borne out by 
tradition, both ancient and modem, that certain groups of 
stringed instruments of music must be referred for their origin 
to the bow of the archer. The actual historical record does not 
help us to come to a definite conclusion on this point, nor does 
the direct testimony of archaeology ; but from other sources very 
suggestive evidence ia fortJicoming. A comparative study of 
the musical instruments of modem savage and barbaric peoples 
makes it very clear to one that the greater portion of the 
probable chain of sequences which led from the simple bowa 
to highly specialized instruments of the harp family may be 
reconstruct«d from types still existing in use among living 
peoples, most of the well-defined early stages being represented 
in Africa at the present day ^, The native of Damaraland, who 
possesses no stringed instrument proper, is in the habit of 
temporarily converting his ordinary shooting-bow into a musical 
instrument. For this purpose be ties a small thong loopwise 

< TTiE Kalural Ulilar]i ^ iht Muximl Bavi, by H. Balfour ; CUreDdun I 
Oxford, 1890, 
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Kmnd the bow and bow-string-, so as to divide the latter into 
tTO vibrating parU of unequal length. WLeu lightly struL-k 
Ti'.h & small stick the t«nse string emits a couple of notes, 
pihieh satisfy this primitive musician's bumble cravings for 
tnrvly rbj'thmic $oand. Amongst many other African tribes 
e find a slight advance, in the form of gpecial, rather slightly 
} bows constructed and nscd for musical purposes only. 
I order to increase the volnmc of sound, it is frequently the 
Mm amongst gome of the tribes to rest the bow against 
3 hollow, resonant body, such as an inverted pot or hollow 
gourd, la many parts again, we find that the instrument has 
been further improved by aitaching a gourd to the bow, and 
thos providing it with a permanent resonating body. To achieve 
graiter musical results, it would appear that somewhere in 

(Africa (in the West, I suspect) two or more small bows were 
attached to a single gourd. I have, so far, been unable to trace 
tiiiii particular link in Africa itself, but, curiously enough, this 
wry form has been obtained from Guiana. It may be thought 
Cbat I am applying a breaking strain to the chain of evidence 
when I endeavour to work an instrument from South America 
into an African developmental series. But, when we recall the 
fact that evidence of the existence of indigeuov* stringed instru- 
ments of music in the New World has yet to be produced, 
ODUpIed with the certain knowledge that a considerable number 
of Tarieties of musical instruments, stringed and otherwise, 
aocompanied the enforced migration of African natives during 
the days of the slave trade, and were thus established in use 
and perpetuated in many parts of the New World, including 
th« north-east regions of South America, we may, I think, 
admit, with some confidence, that, in this particular instance, from 
Guiaos to Guinea is no very far cry, and that the more than 
pfol»hl« Afriean origin of this instrument from South America 
gives il a jjcrfect claim to take its place in the African sequence. 
I still aoticipaie that this type of instrument will be forth- 
coming from Bome hinterland region in West Africa. Were ho 
ertdmce at all forthcoming of such a form, either in past or 
pnwcnt, we should be almost compelled to infer that such a one 
had ezietcd, as this stage in the sequence appears to be necessary 
to prevent a break in the continuity of forms leading to what is 
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apparently the next important stage, reprcBented by a type ol 
instrument common in West Africa, having five little bows, 
each carrying its string, all of which are fixed by their lower 
ends into a box-like wooden resonator. This method of attach- 
ing the Imwb to the now improved body of the instrument 
necessitat^B the lower attachment of the stringe being trans- 
ferred from the bows to the body, bo that the bow-Hke form 
begins to disappear. The next improvement, of which there 
is evidence from existing types, consists in the substitution of 
a Bingle, stouter, curved rod for the five little ' bows *, all the five 
strings being serially attached to the upper end of the rod, 
their lower ends to the body as before. This instrument is 
somewhat rare now, and it may well be a source of wonder to us 
that it has survived at all (unless it be to assist the ethnologist), 
since it is an almost aggressively inefficient form, owing U> the 
row of strings being brought into two different places at right 
angles to one another. The structure of this rude instrument 
gives it a quaintly composite appearance, suggesting that it 
is a banjo at one end and a harp at the other. This is due to 
the strings remaining, as in the preceding form, attached to 
the resonating body in a line disposed tfanm'erieli/, while the 
substitution of a single rod for the five ' bows ' has necessitated 
the dinposal of their upper attachments in a longiludmai series 
as regards the longer asis of the instrument. Inefficient though 
it be, this instrument occupies an important position in the 
apparent chain of evolution, leading on as it does through some 
intermediate types to a form in which the difficulty as regards 
the strings is overcome by attaching their lower ends in 
a longitudinal series, and so bringing them into the same 
plane throughout their length. In this shape the instrument 
has assumed a harp-like form — a rude and not very effective 
one, it is true, but it is none the less definitely a member of 
the harp family. The modem varieties of this type extend 
aoross Africa from west to east, and the harps of ancient 
Egypt, At-Hyria, Cireece, and India were assuredly elaborations 
of this primitive form. The Indian form, closely resembling 
that of ancient Kgypt, still survives in Burma, while elsewhere 
we find a few apparently allied forms. In all these forms of 
the harp, from the rudest Central and West African types to 



I 



■^p INTRODUCTION xi 

the highly ornate and many-stringed esamplcs of Egypt and 
the Ka^t, ooe point is especially noteworthy. This is the 
invariable absence of the fore-pUtar, which in the modem harps 
of Western Europe is so important, nay, essential a structural 
feature. In spite of the skill and care exercised in the con- 
struction of some of the more elaborate forma, none were fitted 
with a fore-pillar, the result being that the frame across which 
the strings were stretched was always weak and disposed to 
yield more or less to the strain caused by the tension of the 
stringfi. This implied that, even when the strings were not 
unduly strained, the tightening up of one of them to raise its 
pitch necessarily caused a greater or less slackening of all the 
other strings, since the free end of the rod or ' neck ' would 
tend to be drawn slightly towards the body of the instrument 
onder the increased tension. The mere addition of a simple, 
strut-like support between the free end of the ' neck ' and the 
' body ' would have obviated this difficulty and rendered the 
instrument relatively efficient and unyielding to varying tension. 
And yet, even in Western Europe, this seemingly obvious and 
invaluable addition did not appear, as far as I can ascertain, 
until abont the seventh or eighth century a.d. ; and even then 
it seems to have been added somewhat half-heartedly, and 
a very long time had yet to elapse before the fore-pillar became 
an integral part of the framework and was allotted its due 
proportion in the general design. 

I have purposely selected this particular series for my illus- 

tration, not because it is something new — indeed, it is already 

more or less familiar, and, maybe, has even some merit in its 

lack of newness, since, in accordance with a popidar dictum, 

it may urge a greater claim to be regarded as true — nor because 

it is specially striking, but ratber for the reason that it 

iUustrates suitably several of the points upon which I wish 

briefly to touch. Even in the severely condensed fonn in which 

I have been obliged io present this series of developments from 

^_ bow to harp, there is, I think, demonstrated the practical 

^B Implication of several of the general principles upon which is 

^B based the theory whereby Colonel Lane Fox sought to elucidate 

^H the phenomena of human progress. 

^^1 A series of this kind serves, in the first place, to demonstrate 
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that the absence of historical and architeological evidecM of 
the aelital continuity in development from simple to complex 
does not preclude investigationa into the early history of any 
product of human ingenuity, nor prevent the formation of 
a suggestive and plausible if largely hypothetical series, illus- 
trating the probable chain of sequences along which some highly 
specialized form may be traced back link by link to its rudi- 
mentary prototypes, or even to its absolute origin, which in 
this particular instance is the ordinary shooting bow temporarilt/ 
converted into a musical instrument, \\Tiere an actual chrono- 
logical series is not forthcoming, a comparative study of such 
types as are available, even though they be modem examplee, 
reveals the fact that, if classified according to their apparent 
morphological affinities, these types show a tendency to fall into 
line ; the gap between the extreme forms^that is, the 
simple and the most advanced — being Blled by a Bucc«sioa 
intermediate forms, more or less completely linked togetl 
according to the number o£ varieties at our disposal. We aW' 
thus, at any rate, in possession of a sequence series. Is it 
unreasonable for us to conclude that this reflects, in great 
measure, (he actual chronological sequence of variations through 
which in past times the evolutionary history of the instrument 
was effected, from the earliest rudimentary form ? 

It is difficult to account, at all, for the existence of many 
of the forms, such as 1 have briefiy described, except on the 
supposition that they are siirvivaU from more or less ear/jr 
utages in a series of progressive evolution ; and, for myself, 
I do not believe that so inefficient and yet so elaborate an 
instrument, as, to take an example, the harp of ancient Egypt, 
Assyria, and India, could have come into being by any sudden 
inventive process, by ' spontaneous generation ', as it were, to 
use a biological term; whereas, the innate conservatism of 
the human species, which is most manifest among the lower 
and more primitive races (1 use the term conservatism, I need 
hardly say, in a non-political sense), amply accounts for such 
forms having been arrived at, since the rigid adherence to 
traditional types is a prevailing characteristic of human culture, 
and only admits of improvement by very slight and graduftl 
variations upon existing forms. The difficulty experienctid 
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primitive condition of culture, of emancipating 
If from the ideas which have been handed down to him, 
;cept by a very graduftl and lengthy process, causes him to 
exert somewhat hliudly bis efforts in the direction of progress, 
and often prevents his seeing very obvious improvements, even 
when they are seemingly forced upon bis notice. For instance, 
th« e«rly Egyptian, Assyrian, and Greek harps, as I have 
already stated, were destitute of a fore-pillar, and this remained 
the cas« for centuries, in spite of their actually existing in an 
environment of other instruments, such as the lyre and trigonon, 
which in their rigid, unyielding frames possessed, and even 
paraded, the very feature which was so essential to the 
lurp, to enable it to become a really efficient instrument. The 
nine juxtaposition of similar types, without mutual influence, 
may be seen in modem Africa among ruder forms of tlieee 
inctniments. 

And yet, in spite of instances such as this — where a valuable 
fentnre su^ested by one instrument has not been adopted for 
tbe improTetnent of another, even though the two forms are in 
constant use side by side^we must recognize that progress, in 
tbe main, is effected by a process of bringing the experience 
gained in one direction to bear upon the restdts arrived at in 
another. This process oE grafting one idea upon another, or, 
aa we may call it, the hybridization of ideas and experience, 
is a factor in the advancement of culture whose influence 
cannot be overestimat«d. It is, in fact, the main secret of 
pn^re w . In the animal world hybridization is liable to 
prodoco rterile offspring ; in the world of ideas its results are 
onaUy far different. A fresh stimulus is imparted, which may 
through generations of fruitful descendants. The rale at 
'hicb progress is effected increases steadily with the growth 
exjwrience, whereby the number of ideas which may act and 
react upon one another is augmented. 

It follows, as a corollary, that he who would trace out tbe 
ihylogenetic history of any product of human industry will 
ly discover that, if he aims at doing so t» detati, he must 
prepared for disappointments. The tangle is too involved 
bii completely unravelled. The sequence, strictly speaking, 
ool in tbe form of a simple chain, but rather in that of 
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K highly complex tjulrm of chains. The time-honoured nmilfl 
•ffordcd by a river perhaps supplies the truest comparisoti. Th« 
course of the maim stream of our evolution series may be fairly 
clear to us. even as far as to ita principal sourci' ; we may even 
explore and stody the general effect produced by the more 
important tributaries; but to investigate in detail the contri- 
bntiona afforded in present and past of the innumerable smaller 
streams, brooks, and runlets is clearly beyond any one's power, 
even supposing that the greater number had not changed their 
coarse at times, and even, in many cases, nm dry. WTiile we 
readily admit that important effects have been produced by 
these numberless tributary influences, both on the course and 
on the volume of the river, it is clear that we must in genera) 
be content to follow the main stream. A careful study of t)ie 
series of musical instruments, of which I gave but a scanty 
outline, reveals very clearly that numberless ideas borrowed from 
outride sources have been requisitioned, and have affected the 
course of development. In some cases one can see fairly clearly 
whence these ideas were derived, and even trac« back in part 
their own phylogenctic history ; but a complete analysis must 
of necessity remain beyond our powers and even our hopes. 

It will have been observed that, in the example of a scqui 
serice which 1 have given, the early developmental stages 
illiiGtrated entirely by instruments belonging to modern tavage 
ratra. It was a fundamental principle in the general theory of 
Colonel Lane Fox that in the arts and customs of the still 
living sav^o and barbaric peoples there are reflected to a 
considerable extent the variotis strata of human culture in the 
past, and that it is possible to reconstruct in some degree the 
life and industries of Mao in prehistoric times by a study of 
existing races in corresponding stages of civilization. Hie 
insistjmce upon the importance of bringing together and com- 
jMring thtt aruhaeological and ethnological material, in order 
thftt each might serve to throw light npon the other, has proved 
itf value to both sciences. Himself a brilliant and far-seeing 
Htvha«<olo({i«t as well as ethnologist, be was eminently capable 
(if fi>rming a conclusion upon this point, and he urged this 
vIpw vory strongly. 

Tki<> Kuth, u we know, is peopled with mocs of the m< 
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meons description, races in all stages of culture. Colonel 
I Line Fox argued that, makiog due allowance for possible 
8 of degradation from a higher condition, this hetero- 
gcneitj could readily be explained by assuming that, while the 
progress of some races has received relatively little check, 
the cuttnrc development of other races has been retarded to 
a greftter or lees extent, and that we may stx represented 
condidoaB of at least partially arrested development. In other 
words, he eonaidered that in the various manifestations of 
coltDie among the leas civilized peoples were to be seen more 
or less direct turvivalt from the earlier stages or strata of 
homan evolution; vestiges of ancient conditious which have 
Eallen out at different points and have been left behind in the 
general march of pn^jess. 

Taken together, the various living races of Man seem almost 
to form a kind of living genealogical tree, as it were, and it 
is saaa epiphyte upon this tree that the comparative ethnologist 
Ui^ly thrives; white to the archaeologist it may also prove 
a tree of knowledge the fruit of whieh may be eaten with 
benefit rather than risk. 

This certainly seems to be a legitimate assumption in a general 
way ; but there are numerous factors which should be borne in 
mind when we endeavour to elucidate the past by means of 
U»e present. If the various gradations of culture eihibited by 
tlie condition of living races — the savage, the semi-civilized or 
bubsric, and the civilized races— could be r^arded as accurately 
typifying the successive stages through which the higher forms 
of coltare have been evolved iu the course of the ages; if, in 
taet, the different modem races of mankind might be accepted 
H so many sections of the human race whose intellectual 
development has been arrested or retarded at various definite 
stages to the general progression, then we should have, to all 
intents and purposes, our genealogical tree in a very perfect 
state, sod by its means we could reconstruct the past, and study 
with ease the steady growth of culture and handicrafts from 
the earliest simple germs, reflecting the mental condition of 
prima«Tal man, up to the highest manifestations of the most 
colttired races. 

These ideal conditions are, however, far from being reali;eed. 
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Intellectual progress has not advanced along' a single line, bat, 
in ite development, it has branched off in varioos directions, 
in ttcoordance with varyiog environment; and the tracing of 
lines of conneston between dilterent forms of culture, as is 
the v»se with the physical variations, is a matter of intricate 
complexity. Migrations, with the attendant climatic changes, 
change of food, and, in fact, of genenU environment, to say 
nothing of the crossing of different stocks, transmission of ideae 
from one people to another, and other factors, all tend to increase 
the tangle. 

Although in certain instances savage tribes or races show 
obvious signs of having deffrHfratai to some estent from 
conditions of a higher culturedom, this cannot be reganled 
as the general nile, and we must always bear in mind the 
seemingly parodoxical truth that degradation in the culture 
of the lower i-aces is oft«n, if not usually, the direct reeult 
of contact with peoples in a far higher state of civilization. 

There can, I think, he little doubt that Colonel Lane Fox 
was well justified in urging the view that most savage races 
are in lai^e measure strictly primitive, survivab from early 
conditions, the development of their ideas having from various 
causes remained practically stationary during a very considerable 
period of time. In the lower, though not degenerate, races 
signs of this are not wanting, and while few, possibly none, 
can be said to be absolutely in a condition of arrested develop- 
r ment, their normal progress is at a slow, in most cases at 
k venf slow, rate. 
Perhaps the best example of a truly primitive race existing 
' in recent times, of which we have any knowledge, was afforded 
by the native inhabitants of Tasmania. This race was 
existing fifty years ago, and a few pure-blooded survr 
remained as late as about the year 1870, when the race 
extinct, the benign civilizing influence of enlightened Europ 
having wiped this extremely interesting people off the face of 
the earth. The Australians, whom Colonel Lane Fox referred 
to as being ' the lowest amongst the existing races of the world 
of whom we have any accumte knowledge', are very far in 
advance of the Tasmanians, whose lowly state of cnltare 
conformed thoroughly with the oharacteristics of a truly primit 



luiunicu 
was 8ti|l^^ri 

Burvivt^^^l 
3 becaiu^^l 



I 



INTRODUCTION xvii 

, a vnrvival not only froth the Stone Age in general, but 
torn almost tlie e&rliest beginnings of the Stone Age. The 
difference between the culture of the Ta^maDiaJie and tha.t of 
the AofitcaliaQfl was far gr«at«r than that which exists between 
man of the ' River Drift ' period and hie Neolithic suecesBore. 
The objecta of everj'day uae were but slight modifications of 
fonna sugge8t«d by Nature, involving the exercise of merely 
the amplest mental processes. The stone implements were of 
the rndest manufacture, far inferior in workmanship to those 
made by Palaeolithic man ; they were never ground or polished, 
never even fitted with handles, but were merely grasped in 
tlte hand. The varietiei of implements were very few in 
uBiit^, each.no doubt, serving a number of purposes, the function 
varying with the requirements of the moment. They had no 
bowB or other appliances for accelerating tlie Sight of missiles, 
BO pottery, no permanent dwellings ; nor is there any evidence 
of a previous knowledge of such products of higher culture. 
They seem to represent a race which was isolated very early 
from contact with higher races; in fact, before they had 
developed more than the merest rudiment« of culture — a race 
continoing to live under the most primitive conditions, from 
which tiey were never destined to emerge. 

Between the Tasmanians, representing in their very low 
coltore the one extreme, and the most civilized peoples at the 
other extreme, lie races exhibiting in a general way intermediate 
tonditions of advancement or retardation. If we are joetified, 
as I think we are, in regarding the various grades of culture, 
observable among the more lowly of the still existing races of 
man, as representing to a considerable extent those vanished 
nilturee which in their siicceesion formed the different stages 
Ity which ci^Tlizafion emerged gradually from a low state, 
il surely becomes a very important duty for ns to study with 
energy these living illustrations of early human history, in order 
that the archaeological record may be supplemented and rendered 
more complete. The material for this study is vanishing so 
fast with the spread of civilization that opportunities lost now 
will never be regained, and abeady even it is practically 
impoMiblc to find native tribes which are wholly nncontaminated 
with the pTDdocts, good or bad, of higher cultures. 
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The arts of living races help ib elucidate what ie obscnre in 
those of prehistoric times by the process of reasoning from the 
known to the uoknowD. It is the work of the zoologist which 
enables the palaeontologist to reconstruct the forms of extinct 
animals from such fragmentary remains as have been pre«rved, 
and it is largely from the results of a comparative ettidy of 
living forms and their habitats that he is able, in bis descriptions, 
to equip the reconstructed types of a past fauna with environ* 
mente suited to their structure, and to render more complete 
the picture of their mode o£ life. 

In lilce manner, the work of the ethnologist can throw light 
upon the researches of the archaeologist; through it, broken 
sequences may be repaired, at least suggestively, and the 
interpretation of the true nature and use of object* of antiquity 
may frequently be rendered more sure. Colonel Lane For 
strongly advocated the application of the reasoning methods of 
biology to the study of the origin, phylogeny, and etionomics 
of the arts of mankind, and his own collection demonstrated 
that the products of human intelligence can conveniently be 
classified into families, genera, species, and varieties, and mutt 
be so grouped if their affinities and development are to be 
investigated. 

It must not be supposed — although some people, through 
misapprehensioQ of his methods, jumped at this erroneous con- 
oluaion — that he was unaware of the danger of possibly mistaking 
mere accidental resemblances for morphological affinities, and 
that ho assumed that because two objects, perhaps from widely 
separated r^ions, appeared more or less identical in form, and 
possibly in use, they were necessarily to be considered as members 
of one phylogenetic group. On the contrary, in the grouping 
of his specimens according to their form and function, be was 
anxious to assist as far as possible in throwing light upon the 
question of the monogenesis or polygenesis of certain arts and 
appliances, and to discover whether they are exotic or indigenous 
in the regions in which they are now foimd, and, in fact, to 
distinguish between mere analogies and true homologies. If we 
accept the theory of the monogenesis of the human race, as 
most of us undoubtedly do, we must be prepared to admit that 
there prevails a condition oE unity in the tendencies of the 
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mind to respond in a similar manner to similar stimuli. 
'XQce conditioDs beget like resLilts; ajtd thus iostaiiees of 
adependent invention of similar objects are liable to arise. 
For this very reason, however, the arta and customs belonging 
to even widely separated peoples may, though apparently 
imrelBt«d, help to elucidate some of the points In each other's 
bistor)- which remain obscure tlirougfa lack of the evidence 
required to establish local continuity, 

1 think, moreover, that it will generally be allowed that cases 
of * independent invention ' of similar forms should be considered 
to have estaliUsbed their claim to be regarded as such only 
after exhau^ive inqoiiy has been made into the |x>ssibi!ities 
of the reeemblances being due to actual relationship. There 
is the alternative method of assuming that, because two like 
objects are widely separated geographically, and because 
» line of connexion is not immediately obvious, therefore the 
r ee a inblance existing between them is fortuitous, or merely 
th« natuial result of simitar forms having been produced to 
meet similar needs. Premature conclosions in matters of this 
kind, thoagh t«mptingly easy to form, are not in the true 
wietitific spirit, and act ae a check u[H)n careful research, 
which, by investigating the case in its various possible aspects, 
ii able either to prove or disprove what otherwise would be 
merely a hasty assumption. The association of similar forms 
into the same series has therefore a double significance. On 
tlte one hand, the sequence of related forms is brought out, and 
their geographical distribution illustrated, throwing light, not 
only upon the evolution of types, but also upon the interchange 
of ideaa by transference from one people to another, and even 
upon the migration of races. On the other hand, instances in 
wliicfa two or more peoples have arrived independently at similar 
Ite arc brought prominently forward, not merely as interesting 
LCideDces, but also as evidence pointing to the phylogenetic 

i^ of the human species, as exempbfied by the tendency of 
intelligence to evolve independently identical ideas where 
tiie conditions are themselves identical. Polygenesis in his 
ioventioDs may probably be regarded as testimony in favour of 
the monogeoeeis of Man. 

I bAvv endeatonred in this review to dwell upon some of the 
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main principles laid down by Colonel Lane Fox as a resolt of 
his special researches in the field of Ethnology, and my object 
has been twofold. Firsts to bear witness to the very great 
importance of his contribution to the scientific study of the 
arts of mankind and the development of culture in general, and 
to remind students of Anthropology of the debt which we owe 
to him, not only for the results of his very able investigations, 
but also for the stimulus which he imparted to research in some 
of the branches of this comprehensive science. Secondly, my 
object has been to reply to some criticisms offered in regard to 
points in the system of classification adopted in arranging his 
ethnographical collection. And, since such criticisms as have 
reached me have appeared to me to be founded mainly ugoa 
misinterpretation of this system, I have thought that I oould 
meet them best by some sort of restatement of the principles 
involved. 

It would be unreasonable to expect that his work should hold 
good in all details. The early illustrations of his theories were 
to be regarded as tentative rather than dogmatic, and in later 
life he recognized that many modifications in matters of detail 
were rendered necessary by new facts which had since come to 
light. The crystallization of solid facts out of a matrix which 
is necessarily partially volatile is a process requiring time. 
These minor errors and the fact of our not agreeing with all 
his details in no way invalidate the general principles which 
he urged, and we need but cast a cursory glance over recent 
ethnological literature to see how widely accepted these general 
principles are, and how they have formed the bases of, and 
furnished the inspiration for, a vast mass of research by 
ethnologists of all nations. 

HENRY BALFOUR. 
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(1874)' 

■ I oLADti avail myself of the opportunity that hae been 
rded me of explaiaing the principles of claseification that I 
D adopted in the aTrangcment of my collection, in the hopes 
it, by offering them to the consideration of anthropolo^st^, 
tbar soundness may be put to the test, and that they may elicit 
ciiticisin on the part of those who have devoted their attention 
to the subject of primitive culture. 

The collection is divided into four parts. The first hae refer- 
enee to physical anthropology, and conBists of a small collection 
of typick] akolls and hair of races. This part of the collation, 
u it relates to a subject that ha« received a large amount of 
attention Erom anthropologists, and has been frequently treated 
by abler bands than mine, I do not propose to enter iato. The 
rematDder of the collection is devoted to objects illustrating the 
development of prehistoric and savage culture, and consists o£ — 
Part n. The weapons of existing savages. Part III, Miscel- 
laneooA art* of modem savages, including pottery and substitutes 
for pottery ; modes of navigation, clothing, testile fabrics, and 
wearing i personal ornament; realistic art; conventionalized 
art ; ornamentation ; tools ; household furniture ; musieal inatru- 
meota ; idols and religious emblems ; specimens of the written 
ehancter of races ; horse furniture ; money and substitutes for 
money ; fire-arms ; sundry smaller classes of objects, such as 
Btirrors, spoona, combs, games, and a collection of implements of 
modem savages, arranged to illustrate the mode of hafting stone 
implementiL Part IV refers to the prehistoric series, and con- 
Bists of specimens of natural forms simulating artificial forme, 
for fsomparison with artificial forms ; a collection of modem 

' A P»par raad kt ■ Sp«clkl Meeting of the Anthropologjoal laititnte of 
Orwl BrtUln and Irelaiul on Julj 1, 18?4, on the occaaioii of tlio opeDiog 
at Ui« Ajithropol/<gic>l CollertioQ to the publio : uid published in the Jaunuil 
^Om JUitti nr tltgltai InttUuk, iv (IBTC), pp. 99S-S0a. 
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for^rics for compariBon with genuine prehistoric implementa ; 
paJaeolithic impiements ; neolithic implemeiitA ; implements of 
bronze, iron, and bone. 

The collection does not contain any considerable number of 
anique Bpccimens, and has been collected during upwards of 
twenty years, not for the purpose of surprising any one, either 
by the beauty or value of the objects exhibit«<l, but solely with 
A view to instruction. For this purpose ordinary and typical 
specimens, rather than rare objects, have been selected and 
arranged in sequence, so as to trace, as far as practicable, the 
succession of ideas by which the minds of men in a primitive 
condition of culture have progressed from the simple to the com- 
plex, and from the homogeneous to the heterogeneous. 

Many ethnological museums exist in this country and else- 
where, and therefore, in claiming to have accomplished a useful 
purpose in forming this oollection, I am bound to endeavour t« 
show that it pt^rforms some function that is not performed by the 
majority of the other museums that are to be found, I propose, 
therefore, to consider, in the first place, what the defect of an 
ethnological museum usually is. 

The classification of natural history specimens has long been 
a recognized necessity in the arrangement of every museum 
which profceses to impart useful information, but ethnological 
specimens have not gencraUy been thought capable of anything 
more than a geographical arrangement. This arises mainly from 
sociology not having until recently been recognized as a science, 
if indeed it can be said to be no regarded by the public generally 
at the present time. Travellers, as a rule, have not yet embraced 
the idea, and consequently the specimens in our museums, not 
having been systematically collected, cannot be scientifically 
arranged. They consist of miscellaneous objects brought home 
as reminiscences of travel, or of such as have been most easily 
procured by sailors at the seaports. Unlike natural history speci- 
mens, which have for years past been selected with a view to 
variety, affinity, and sequence, these ethnological curiotiliet, as 
they have been termed, have been chosen without any regard to 
their history or psychology, and, although they would be none 
the less valuable for having been collected without influence from 
the bias of preconceived theories, yet, not being supposed capable 
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( mj scientific interpretation, they have not been obtained in 
■ffieieDt number or variety to render cloesificatioo possible. 

TMb does not apply with the same force to collections o£ pre- 
hiEtorip objects, which during the last ten or fifteen yearn 
h&ve received better treatment. It is to the arts and implements 
of modeni savages that my remarks chiefly relate. 

Since the year 1852 I have endeavoured to supply this want 
by eelecting from amongst the commoner class of objects which 
bare been brought t« this country those which appeared to show 
connexion of form. Whenever missing links have been found 
they have been added to the collection, and the result has been 
to establish, however imperfectly, sequence in several series. 

The primary arrangement has been by form — that is to say, 
thai the spears, bows, clubs, and other objects above mentioned, 
have each been placed by themselves in distinct classes. Within 
each there is a sub-class for special localities, and in each of these 
cnb-claases, or wherever a connexion of ideas can be traced, the 
Epecimeos have been arranged according to their affinities, the 
<imp]er on the left and the succeseive improvements in line (o 
the nght of them. This arrangement has been varied to suit the 
form of the room, or of the screens, or the number of specimens, 
but in all cases the object kept in view has been, as far as possible, 
to trace the eucceseion of ideas. 

This is the distinctive difference between my collection and 
most others which 1 have seen, in which the primary arrangement 
has been geographical, that is to say, all the arts of the samr 
tribe or nation have been placed together in one class, and within 
this there may perhaps have been in some cases a sub-class for 
special arte or special forms. Both systems have their advantages 
and disadvantages. By a geographical or racial arrangement the 
gCDeral culture of each distinct race is made the prominent 
featan of the collection, and it is therefore more strictly eihno- 
layieal, whereas in the arrangement which I have adopted, the 
dcTclopment of specific ideas and their transmission from one 
people in another, or from one locality to another, is made more 
apparent, and it is therefore of greater tociologieal value. Differ- 
cst pointJt of interest are brought to light by each, and, in my 
jiidg)>ra«nt, a great National Anthropological Collection, should 
WB ever possess snch a desideratum, can never be considered 
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complete until it embraces two eeries, arranged apon these 
two distinct sjBteme. 

Following the orthodox scientific principle of reaeontng from 
I the known to the unknown, I have commenced my deecriptive 
i oatalogue with the specimens of the arts of existing savages, and 
have employed them, as far as possible, t« illustrate the relics of 
primaeval men, none of which, except those oonstnicted of the 
more imperishable materiak, such as flint and etone, have sur* 
vived to our time. All the implements of primaeval man that 
were of decomposable materials have disappeared, and ean be 
replaced only in imagination by studying those of his nearest 
congener, the modem savage. 

This being the system adopted, one of the first points to which 
I desire to invite your attention is the question, to what extent 
the modem savage truly represents primaeval man, or rather to 
what extent may we take the arts of modem savages to represent 
those of the first progenitors o£ our species ? 

In order to do this it is necessary to view the question in its 
psychological aspects. This I shall touch upon as lightly as pos- 
sible, avoiding all technicalities, which in a cursory view of the 
matter, might tend to confuse, and confining myself to those parts 
of the subject which appear to have a direct bearing on evolution. 
It is a matter of common observation that animals act by 
instinct, that is to say, that in the construction of their habita- 
tions and other arrangements for providing for their wants, tliey 
act intuitively, and apparently without the intervention of reason ; 
and that the things which they construct, though often of a more 
or less complex character, are usually of a fixed type; that they 
are repeated by nearly all animals of the same kind with but 
little variety ; and that within the limited space of time during 
which we are able to observe them, they do not appear to be sus- 
ceptible of progress, although evidence has been adduced to show 
that animals, even in a wild 6lat«, do change their habits to 
a certain extent with the change of external conditions. 

On the other hand, wo recognize in many animals the opera* 
tion of a reasoning mind. In their efforts to escape, or whea 
conditions of a novel character are presented to them, they act 
in a manner that shows clear evidence of intelligence, altl 
they show this to a very limited extent as compared with i 
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We bLk) know that hubits acquired by animals daring domestica- 
tion, or taught them by the exercise of their reasoning facultie§, 
become tnstiocUre in them, and are inherited in their offspring, as 
ia tb« familiar case of the pointer dog. We also know that tinder 
domestkatioa animals lose the instincte acquired in a wild state. 

Id the botnau mind we recognize the presence of all these 
nemena, only in a different degree. We are conscious of an 
itellectaal mind capable of reasoning upon uofamitiar oocnr- 
Tenccs, and of nn automaton mind capable of acting intuitively 
in certain matters without effort of the will or consciausnees. 
And we know that habits acquired by the exercise of conscious 
nason, by constant habit, become automatic, and then they no 
longer require the exercise of conscious reason to direct the 
aetions, as they did at first ; as, for example, the habit of walk- 
ing upiight, which the child learns with pain and labour, but in 
time performs without conscious effort of the mind. Or the 
habit of reading and writing, the learning of which requires 
a strong and continuous effort of the intellect, but which in time 
beoonw BO completely automatic that it becomes possible to read 
a vhole page aloud whilst the intellectual mind ia conscious of 
faeii^ engaged in other things. 

We perceive clearly that this aatomatic action of the brain is 
dependent on frequent repetition by the intellectual brain, as in 
tiie familiar case of learning by heart ; and also that the transfer 
of the action from the intellectual to the automaton brain — if 
iodevd there are separate portions of the brain allotted to these 
Hpaiate functions, as appears probable — is a gradual and not 
a sndden process, and that there are intermediate stages in which 
ao actioo may be performed partly by direction of the intellect 
and partly automatically. This is shown in the case of a person 
who, wishing to make an effective speech at a public meeting, 
rtasoiM out his address carefully, and then learns it partially by 
heart. When the time comes to address the assembly, the 
^leeeh having been partly referred to the automaton brain, the 
intellect is relieved from action, and, being unoccupied, is apt to 
wander and engage itself in other matters tliat are passing at the 
time ; bat the automaton brain, being insufficiently prepared to 
bear the whole responsibility, is unable to continue, and the in- 
tfll<>n«na] bnuo, baving already started on a jonmey elsewhere, 
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is unable to return qaick enougli to take up the thread ol the 
disix)urse. The result is that the would-be orator breaks down 
pitiably in the middle of his speech, owing to his baring learnt 
his lesson too well for one function of his mind, and not well 
enough for the other. The same is seen in many business trans- 
sctiooB, which, from frequent repetition, become what is called a 
second nature, and in the conduct of which the conscious intel- 
lect is partly freed from the control of the actions. 

We see also that both automatic and intellectual activity are 
inherited in different de^ees by different persons. Thus it is a 
matter of common observation that there are some persons who 
are able to acquire with great facility the power of conversing 
upon simple subjects in many different languages, whilst upon 
more comples subjects, requiring intellectual effort, they never 
acquire the power of convereing in any language. Thus, also, it 
is frequently seen that some children show a remarkable aptitude 
for learning in their youth. It is said to be a pleasure to educate 
them ; everything speedily becomes automatic in tbem ; great 
hopes are entertained of their future prospects ; but they fre- 
quently become a grievous disappointment to their parents, who 
have built castles in the air upon the strength of their apparent 
precocity, whereas an acute observer might have seen that tbey 
bad never from the first showed signs of great intellectual capacity. 
On the other hand, we hear of dunces who are the despair of their 
tutors, who can with difficulty be taught to read and write and 
spell, but in after years become philosopheis and scientists, all 
which might have been foretold from the first if the system of 
education had been such as to call forth the intellectual powers. 

It is not merely that some inherit automatic capacity whilst 
in others the capacity is intellectual. There is, without doubt, in 
both cases an hereditary capacity for special things. Thus, whilst 
some acquire a knowledge of music with facility, others can never 
be made to appreciate a note of music, and so with respect to 
other arts. 

How then are we to account for this innate indifference in the 
capacity of individuals, unless by supposing it to be proportioned 
to the length of time during which, or the degree of intensity 
with which, the ancestors of tlie individuals have had their minds 
occupied in the partioolar branch of cultore for which capacity is 
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mt Un&irtanateljr the difficulty of tracing the channel of 
f transmission stands in the way of obtaining any cer- 
1 this point, although the labours of our Vice-President, 
\ Omlton, have already thrown much light on this intereeting 
ibjcct. But on this assumption, it is easy to accoimt for the 
e perfect action of instinct in the lower animals than in men, 
Pwben it is considered that the minds of their progenitors must 
I have been confined to the experience of those particular things 
ytm which instinct la shown, &r longer than is the case with 
n ; and this brings us to the point which has an important 
rbearing upon the question before us, viz. that every action 
I which is now performed by instinct, has at some former period 
I in the history of the species been the result of conscious 



But, in adopting this theory, it is not necessary to assume that 

Itlte (deaa tbemselves have been communicated by hereditary 

Ltmuniiaaion. The doctrine of innate ideas, exploded by Locke, 

I betieve, can never again eetablish itself. What is inherited is 

doubt a certain organization of the nervous system, which, by 

B through many generations, aided by natural selec- 

, has become exquisitely adapted to the recognition of 

' of a particular kind, and which, by the constant 

uvatioD that is going on within the body, has grown in 

my with those experiences, so that, when the spring is 

ttmcbed, as it were, the machinery is at once set in motion; but, 

antil the necowary external conditions are presented to the mind, 

then caa be no consciousness of them in the mind. The mind 

cmtea nothing apart from experience; its function is limited to 

boQding with the materials presented to it through the medium 

'. the senses. The broader the basis of experience, the more 

f the superstructure that can be raised upon it. Or, to use 

! words of Mr. Herbert Spencer*, 'the supposition that the 

T cohesions are adjosted to the outer persistencies by accumu- 

1 experience of these oater persistencies, is in harmony with 

r actnal knowledge of mental phenomena. Though in so 

I reflex actions and instincts are concerned, the experience 

s insufficient ; yet, its seeming insufficiency occurs 

r where the evidence is beyond our reach. Nay, even here, 

* n» PHmOpla n/PtgcMon (Loudoa, 1»81). i.' pp. 424-e. 
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' facts OB we can get, point to the 



e conclufiion that auto- 
matic physical connoxions result from the registratioa o£ 
esperiences continued for nuraberlesa generations.' And further 
on he says : ' In the progress of life at large, ae in tho progress 
of the individnal, the adjustment of inner tendencies to out«r 
persistencies must begin vtth the simple and advance to tbe 
complex, seeing that, both within and without, complex relatioi 
being made up of simple ones, cannot be established 1 
simple ones have been established.' 

From the foregoing considerations it follows that, in studying 
the evidence of intellectual progress, the phenomena which we 
may expect to observe are — firstly, a continuous euGcesgion of 
ideas ; secondly, that the complexity of the ideas will be in an 
increasing ratio in proportion to the time ; and thirdly, that the 
tendency to automatic action upon any given set of ideas will be 
in proportion to the length of time during which the ancestors of 
the individual have exercised their minds in those particular 
ideas. Hence it follows, ae a corollary to this, that at the present 
time the tendency to antomatie action will be greater in the 
lower animals than in the higher, because the minds of their 
progenitors have been exercised in the simple ideas, for which 
instinct is shown, for a greater length of time than those of the 
higher animals, amongst whom the simpler ideas have, at a com- 
paratively recent period in the history of the race, been replaced, 
or otherwise modified, hy ideas of a more complex character, 
which latter have not yet had time to become instinctive. And 
this is in accordance with what is practically observed in nature- 
New, in applying these principles to the study of progress in 
man, we must expect to find that the phenomena observed will 
be in proportion to the spaces of time we have to deal with in 
treating of man as compared with animals in general 

Assuming this psychological standard of humanity to have 
been at the level at which we find the highest of the lower 
animals that exist at the present time, we may suppose primaeval 
man to have been so far acquainted with the use of toots aa to 
be able to employ a stone for the purpose of cracking the shells 
of nuts, but incapable of trimming the stone into any form that 
would answer his purpose better than that into which ii 
shaped by rolling in a river bed or upon the seashore. 
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! repeated oee of etonee for this and eimilar purposes, it 
wmild be foond that, as Sir John Lubbock ha^ poiut«d out, tbey 
i split in the hand, and that the sharp edges of the 
ictarcd portions were more serviceable than the stones before 
ictorv. By constant repetition of the same occurrence, there 
rould grow up in the mind of the creature an association of 
B between the fnu^ure of the stone and the saving of labour 
keeted by the fractured portion, and also a sequence of ideas by 
■rbich it would be perceived that the fracture of the stone was 
r preliminaiy to the other, and ultimately, by still con- 
tinued repetition, the creature would be led to perform the 
motions which had been found effectual in cracking the stone 
before applying it to the purposes for which it was to be used. 
So also in using the various natural forms of the branches of 
trees which fell into his hands, it would be found that par- 
ticular forms were of use for particular purposes ; and by constant 
repetition there would arise an association of ideas between those 
fonns uid the purposes for which they were useful, and he would 
begin to select them for such purposes ; and in proportion to the 
length of time during which this association of ideas continued 
to exitct in the minds of successive generations of the creatures 
which we may now begin to call men, would be the tendency on 
the part of the offspring to continue to select and use these par- 
ticolar forms, more or less instinctively — not, indeed, with that 
onvaiying instinct which in animals arises from the perfect 
adaptation of the internal organism to estemal condition, but 
with that modified instinct which assumes the form of a-pentistent 
tQtuervatiMi. 

' The savage,' says Mr. Tylor, ' is firmly, obstinately conserva- 
tiTe. No man appeals with more unhesitating confidence to the 
^reat precedent-makers of the past ; the wisdom of his ancestors 
can control against the most obvious evidence of his own opinions 
and actions.' 

In a similar manner mankind would be led to the conception 
of many other ideas, but of the majority of them no record 
wotdd be preserved ; it is only where the iAc&s have been asso- 
ciated with material forms that any record of them would be 
kept in prehistoric times; and this brings us to what I conceive 
to be the object of an anthropological collection — to trace out, 
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by meane of tlie only eridence available, the eeqaence of ideas 
by which mankind has advanced from the condition of the lower 
animals to that in which we find bJm at the present time, and 
by this means to provide really reliable materials for a philosophy 
of progress. We may not be able to find in these objects any 
associations that may lead as to form an eetimate of the highest 
aepirations of the mind at any period of its development, but 
their importance to anthropologists consists in their value as 
evidence. Affording us as they do the only available evidence of 
man in his most primitive condition, they are well wortliy of our 
attention, in order that by studying their grammar, we may be 
able to conjugate their forms. 

Yet, although our data are thus limited to the material 
arts of mankind, only a small portion of those of prehistoric 
races are available for our purpose. As already said, only those 
tools and implements which were constructed of durable materials 
have remained ; the rest have perished, and we have only the 
implements of existing savages by which to judge of them. The 
question, therefore, is, to what extent they may be taken as 
the representatives of the implements of prehistoric men, seeing 
that in point of time they are contemporaneous with the art* of 
the most civilized races, and not with those of prehistoric races. 

Scattered over the world in various localities are savage races 
showing various degrees of culture, some higher and some lower 
than others, many of which have now been greatly influenced by 
contact with civilized races, but of the majority of which we 
have more or less detailed records, dating from the time of their 
first discovery by Europeans, when their arte may be regarded as 
indigenous, or, at any rate, free from any admixture with the art« 
of civilized races. 

If these savage races have been degraded from a higher condi- 
tion of culture, then, seeing that sequence of ideas ia necessary 
to the existence of any ideas whatever, we must inevitably find 
traces in their arts of those higher arts from which they de- 
scended. But if, on the other hand, they have risen from a lower 
state, and their present savage condition arises from their having 
advanced less rapidly than those races which are now above 
them in the social scale, then what are the conditions whichj 
most expect to find prevailing amongst them ? 
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We «h*U find, firstly, that the forma of their implements, in- 
t-Uad of showing evidence of having been derived from higher 
toi tDOfC complex forme, will, in proportion to the low stat« of 
ibeir civilizatioD, show evidence of being derived from natural 
fonns, Biich as might have been employed by man before he had 
Icmmt the art of modifying them to his use!< ; and secondlyj we 
ihall Tuul that the persistency o£ the forms is proportioned to the 
law Btate of their oulture. 

Now this is found to be the caoe with nearly every race of 
nvagee of whoee condition we have any knowledge. Lowest 
uooDgBt the existing races of the world of whom we have any 
Mvurate knowledge are the Australians. All their weapons as- 
similate to the forms of nature ; all their wooden weapons are 
coDBtmcted on the grain of the wood, and consequently their 
cnrrea are the curves of the branches out of which they were 
«)nstnict«d. In every instance in which I have attempted to 
arrange my collection in sequence, so as to trace the higher 
forma from natural forms, tbe weapons of the Australians have 
foBDd their place lowest in the scale, because they assimilate most 
closely to the natural forms. 

Of this many examples may be giveiL I will not now again 
enter into the history of the boomerang, to which I have already 
drawn the attention of the Society on former occasions. Those 
who wish to see the subject treated in greater detail will find 
it disco£9ed in my catalogue of the collection, in which are also 
given the authorities for many facts that are mentioned here, 
and which the limits of time and space do not enable me to quote 
at length. SnfSce to say that the whole of the Australian weapons 
csa be traced by their connectiDg links to the simple stick, such 
as might have been used by an ape or an elephant before man- 
kind appeared upon this earth, and I have arranged them so as 
to show this connexion on the screens. Here also we are able 
io trace the development of the idea of a shield to cover the body, 
which in ita simplest form is a simple parrying- stick held in the 
i-entre, and which expands gradually into an oval shield. It is 
;l1bo shown npon the screens how the simple waddy, or club with 
i. lozenge-ehaped bead, by a gradual development of one side, 
grew into a kind of wooden hatchet, which ultimately became 
ooarertcd into a batcliet>boomeraiig. 
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The whole of the Australian weapons, without exception, are 
of thie eimple character, and in proof of the persistency with 
which this nation has continued to employ the same forms, no fur- 
ther evidence is necessary than the fact that they are the same, 
with but slight variations, over the whole continent. The slight 
differences between them, as Mr. Oidfield has pointed out, are 
BO minut« as scarcely to be perceptible to a European, but suffi- 
cient to enable a native to determine at a glance from what 
locality any specimen that may be shown him has been obtained. 

But although all the connecting forms between the forms of 
nature and the more advanced forma are found amongst the 
exiitinij weapons of these savages, we are not to assume from this 
that the whole of the progress observed has been effected in 
modem times. The whole sequence of ideae connecting these 
weapons (which are now constructed in a manner to show that the 
art of producing them is partly automatic) was reasoned out by 
such processes of the mind as stood for reason, at various former 
periods in the history of the race, each successive improvement 
constituting a link in the chain of progressive development. 
Each link hag left ita representatives, which, with certain modi- 
fications, have Burviv^ to the present time ; and it is by the 
means of these turvivah, and not by the links themselves, that 
we are able to trace out the sequence that has been spoken of. 

This is the hypothesis put forward, and which I profess to 
justify by the facts accumulated in this collection. 

Every form marks its own place in sequence by its relative 
complexity or affinity to other allied forms, in the same manner 
that every word in the science of language lias a place assigned 
to it in the order of development or phonetic decay. 

If there is such a thing as a science of language, and none can 
doubt it, who shall affirm tliat there is no such thing as a science 
of the arte ? Language, it is true, embraces a wider sphere, and 
includes the arts ; but, on the other hand, it is liable to sources 
of uncertainty for the purposes of science, from which the arts 
are free. Language is impalpable, invisible to the eye, exce 
through the medium of a written character, whieh may o 
\ not accurately express the sounds, and subject to aooui 
changes in the collection of the coaterials, which are a perp 
cause of error and mieclaBsiGcaticpn. 
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In tnunng the development of the material arts, on the other 
haad, we have, in the earliest periods, the support of collateral 
evidence afforded by the fauna with wbieh they are aesociated 
by geoli^cal sequence, all which is waating in the science 

language. 

Why, then, has language hitherto received more scientific 
treatment than the arte? Merely on account of the greater 
^ility with which the data are collected. Whilst words take 
seconds to record, houis and days may be spent in the accurate 
delineation of form. Words cost nothing, are packed in folios, 
transmitted by post, and stored on the shelves of every private 
library. A million classified words may be carried in the coat 
pocket without inconvenience, whilst a hundredth part of that 
number of material objects require a museum t« contain them, 
and are accessible only to a few. This is the reason why the 
arta have never been subjected to those classifications which form 
the groundwork of a science. 

Then, again, in approaching prehistoric times, or in studying 
nodem savages who represent prehistoric man, language loses 
its persistency, or fails us altogether. Although, in an advanced 
stage of civilization, especially when it \ias been committed to 
irrittag, it affords tlie surest test of culture, this is certainly not 
the case with the lowest savages, amongst whom language 
changes so rapidly that even neighbouring tribes cannot under- 
stand one another. And if this is the case in respect to language, 
still more strong'ly does it apply to all ideas that are communis 
eated hy word of mouth. In endeavouring to trace back pre- 
historic culture to its root forms, we find that in proportion 
aa the value of language and of the ideas conveyed by language 
diminiabes, that of ideas embodied in material forms increases 
in stability and permanence. Whilst in the earliest phai^es of 
hmnanity the names for things change with every generation 
if not more frequently, the things themselves are handed down 
imchanged from father to son and froui tribe to tribe, and many 
of them have continued to our own time, faithful records of the 
condition of the people by whom they were fabricated. 

Of the antiquity of savages we at present know little or 
nothing ; but when archaeologists have exhausted the antiquities 
of etvilizad conntriei, a wide and interesting field of research will 
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be open to tbem in the study of the antiquities of savagee, which 
are doubtles§ to be discovered in their surface and drift depoeite ; 
and if the stability of their form ha« been each as we have reaeon 
to believe, we ehall then be able to arrive at aometfaing like 
certainty in respect to the degree of slowoese or rapidity, as weJl 
as the order, in which they have been developed. 

Leaving now the Aufitralians, and taming to other existing 
races in a higher, though still in a low, stage of civilization, such 
as, for example, the Fijians, who at the time of their discovery 
were still in the stone age, we find, on examining the forms of 
their implements, that we are in a higher stratum of culture, the 
characteristics of which correspond exactly to what might have 
been expected to be found on the principle of gradual evolution. 
The forms of their tools and weapons present the Bame connexions 
of form between themselves as amongst those of the Australians, 
but they are of a more complex type, and are no longer directly 
traceable to the natural forms of the limbs of trees, &c. The 
links of connexion between weapons of the same kind are as close 
BS before, but in their varieties they present forms so singular as 
Bcaredy to make it possible to infer that they were designed for 
the parposes of use. They appear rather to have varied through 
the instrumentality of some law of succession similar to that by 
which species of animals have been evolved. In many cases, 
indeed, the sequence of ideas has led to the use of forms that 
are absolutely unserviceable as weapons and tools, and human 
selection, corresponding to natural selection, appears to have 
retained for use only such forms as could be employed, whilst 
the others have been consigned to state purposes or applied to 
Bymbolic uses, In many eases we find that their clubs have 
been converted into the forms of animals' heads, and in all such 
cases (and there are several in the collection) we see, by grouping 
a sufficient number of like forms together, that those which are 
in the shape of animals' heads have not been designed for the 
purpose of representing animals' heads, but their forms have 
simply been evolved during the numerous variations which the 
weapon has undergone in the process of development, and when 
the idea of an animal's head eu^ested itself, it has merely been 
necessary to add an eye, or a line for the mouth, in order to give 
them the resemblance in question. Examples of this may be 
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1 in tlie GoIIeotion of specimenB from Africa, New Caledonift, 
New Zealand, and Solomon Islea 

In ornamentation, the stability oF Form is very remarkable. 
Particular forms of ornamentation fix themselves on a tribe or 
nation, and are repeated over and over again with but little van- 
ation of detail, as, for example, in the case of the coil and broken 
eoil ornaments amongst the New Zealandere and the inbabitajits 
of New Guinea, which were probably derived from Assam, or 
ike representation of the head of an albatross amongst the 
Indians of the north-west coast of North America, or that of 
a boman head amongst the inhabitants of New Ireland. 

In the transformations of this latter ornament, which I took 
occasion to bring to the notice of the meeting of the Anthropo- 
logical Department of the British Association at Brighton in 
1874 ', and which are represented in Plate IV, we see a re- 
markable example of degradation of form, produced by gradual 
changee, caused by these people in copying from one another 
nntal the original design is lost. The representation of a human 
fignre is here seen to lose gradually its limbs and body, then the 
eides of the face, leaving only the no«e and ears, and ultimately 
the nose only, which finally expands at the base, and is converted 
into the representation of a half moon. In this sequence we 
have an exact parallel to the transformations observed upon 
ancient British coins by Mr. Evans', by which a coin of 
Philip of Macedon, representing a chariot and horses, becomes 
converted by a succession of similar changes into the repre- 
sentation of a single horse, and ultimately into fragments of a 
horse. Other examples of similar transformations from other 
oonntriea are also shown. 

Amongst other advantages of the arrangement by form, is the 
facility it affords for tracing the distribution of like forms and 
arts, by which means we can determine the connexion that has 
existed in former times between distant countries, either by the 
spread of race, or culture, or by means of commerce. Thus I 
have been able to trace the distribution of the bow over a large 
sio, with evidence of its having spread from a common centre. 

■ Addrew to the Ilepartin«iit of Anthropologr— Beport of tbe Britiah 
AMocUiloa, 1872 (LondoD, IST8 , p. les. 
* thtO>au^l/ieJ}KiaitBr«otii,by)abu Evans, F.B.Si. (18(M), pp. 21-S3. 
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In the Asiatic islands ajid tlie Pacific, the line of its soatUerD 
boundary is very clearly defined, marking ofE aa non -bow- using 
races the whole of the inhabitants of Australia except Cape York, 
Tasmania, and formerly New Zealand and New Caledai 
Above this line the use of the bow epread from the Asiatic i 
and its transmission to the Papuan and Polynesian isles is dne fl 
the Malays, the Malay word for it — viz. ' panna ' — being used o' 
the whole of the region in question with but slight variations. 1 

In the southern hemisphere, whert^ suitable materials for t 
construction of it are abundant, the bow is of the form of the 
arcuB, or simple arch ; but in the frigid regions to the north, 
there are large tracts in Europe, Asia, and America which are 
either totally destitute of trees, or covered with coniferous forests, 
yielding few if any woods that have sufficient spring for the 
construction of a bow, and there is reason to believe, from the 
traces of forests discovered at low levels beneath the soil in 
various places, that this inhospitable region extended more to 
the southward in ancient prehistoric times. lu such a region it 
ia unlikely that the invention o£ the bow should have originated, 
and when the knowledge of it was communicated from the 
south, it would be necessary to employ some other elastic material 
to combine with the stiff pinewood, and give it the necessary 
elasticity; hence the composite bow, which is the bow of the 
northern hemisphere, and which consists of a combination of 
wood and sinew, or wood and bone. In its varieties I have 
traced this bow over the whole of the northern hemisphere, 
including Lapland, Siberia, and the northeru part of North 
America It is the bow of the ancient Persians and Scythians. 
The northern people carried it into India and into China, and 
also eastward into America, where its distribution is traced in 
two channels, one extending along the region inhabited by the 
Esquimaux into Greenland, and the other along the west coast as 
Ear south as> California ; and throughout the region mentioned, 
its varieties show it to have sprung from a common prototype. 

Here also I may select, from amongst other illustrations of the 
same kind that are to be found, a single example of the manner 
in which the implements of modern savages may be made to 
explain the construction of those of races of antiquity, described 
upon their monuments. Quivers for arrows do not admit of 
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mnch V»riety by which to trace improvement, a 
they mnet have continued unchanged in form much longer than 
cootrivsncea which were Bust-eptible of development; but the 
combination of quiver and bow case in one, may be traced over 
the whole of the region of the composite bow, the sinews of 
which made it necessary that it should be kept dry. Mr, 
Bawlioson, in his f^ve Great Mouarchies of the Anciatt 
Eatdfrrn World (London, 1864, vol. ii. p. 57), gives an illustra- 
tion of an ABsyiian quiver taken from ancient sculptures 
at Khorsabad. 'It had an ornamental rod attached to it, 
which projected beyond the arrows and terminated in a pome- 
granate blosBoin or other similar carving. To this rod were 
attached the lings which received the strap by which it waa 
■uspeoded to the shoulders.' The Wmed author adds : ' It is 
uncertain whether the material of the quivers was wood or metal.' 
The conventional mode of representing theBe objects and the 
imperfect command which the Assyrians had over the hard stone 
of the sculptures, give to the majority of the objects represented, 
the appearance of having been constructed of some hard material, 
as is clearly seen in the case of the hair and drapery ; but, on 
taming to the quivers now used by the Indians of California, 
we at once see that the material of the quiver is explained by the 
form and position of the above-mentioned rod, which is fastened 
on the outside of it for the purpose of keeping the limp skin bag 
that contains the arrows stiff and straight, and thereby enabling 
the bowman to draw out his arrows with the necessary rapidity. 
And this enables us clearly to understand why, as stated by 
Mr. Rawlinson, not a single example of a quiver was found in 
the Assyrian excavations. In the Califomian, as in the Assyrian 
quiven, the rod extends beyond the quiver, and is probably in- 
tended to guard the arrows from injury. 

It is unnecessary in this place to add to the number of 
examples. The object of this paper, as already stated, is to 
explain the principles of classification. For the evidence on 
which these principles are based I mtist refer you to the catalogue. 
Whether these principles of classtficatioD are correct or not is 
a matter of less consequence than the arrangement of the facts, 
by which every prawn is enabled to form his own idea of the 
which progress has been evolved in early times. 
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Human ideas, as represented by the varioas prodacte of human 
industry, are capable of claesiBcation into ^nera, species, and 
varieties, in the same manner as the products of the vegetable 
and animal kingdoms, and in their development from the honiu- 
geneoiiB to the heterogeneous they obey the same laws. If, 
therefore, we can obtain a sufficient number of objects to repre- 
aent the fiiiccession of ideas, it will be found that they are capable 
of being arranged tn maseums upon a eimilar plan. 

The resemblance between the arts of modern savages and 
those of prima€val man may be compared to that existing be- 
tween recent and extinct species of animals. As we find amongst 
existing animals and plants, species akin to what geology teaches 
VB were primitive specicB, and as among existing species we find 
the representatives of successive stages of geological species, so 
amongst the arts of existing savages we find forms which, being 
adapted to a low condition of culture, have survived from the 
earliest times, and also the representatives of many successive 
Rtages through which development has taken place in times past. 
As amongst existing animals and plants, these survivals from 
different ages give us an outline picture of a succession of 
gradually improving species, but do not represent the true 
sequence by which improvi-ment has been effected, so, amongst 
the arts of existing people in all stages of civilization, we are 
able to trace a succession of ideas from the simple to the complex, 
but not the true order of development by which those more 
complex arrangements have lieen brought about. As amongst 
existing species of animals, innumerable links are wanting to 
complete the continuity of structure, so amongst the arte of 
existing peoples there are great gaps which can only be tilled by 
prehirtoric arts. What tlie palaeontologist does for zoology, the 
prehistorian does for anthropology. What the study of zoology 
does towards explaining the structures of extinct species, the 
study of existing savages docs towards enabling us to realize 
the condition of primaeval man. To continue the simile further, 
the prop^ation of new ideas may be said to correspond t:0 the 
propagation of species. New ideas are produced by the corre- 
lation of previously existing ideas in the same manner as new 
individuals in a breed are produced by the union of previi 
existing individuals. And in the Hune manner as we find 
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the eroseing of animals makes it extremely difficalt to trace the 
channel of hereditary traOEmission of qnalities in a breed, bo 
the crossing of ideaa in this manner makee it extremely difficult 
to traee the sequeDce of ideas, although we may be certain that 
sequence does esist as much in one case as in the other. 

Contmuing still further the simile, we find that, as in the 
breeding of animals, when the divergence of races has gone so 
far as to constitute what is called distinct species, they cannot 
interbreed, so when the development of ideas has run in distinct 
channels far enough to creat£ a hiatus, no intercommunication 
ean t*te place. Two men of very different culture may travel in 
Hie same coach together, and, though speaking the same lan- 
j^uage, may find themselves unable to communicate except upon 
commonplace topics in which the simple ideas are common to 
both. Or two nations in very different stages of civilization 
may be brought side by side, as is the case in many of our 
colonies, but there can be no amalgamation between them. 
Nothing but the vices and imperfections of the superior culture 
can coalesce with the inferior culture without break of sequence. 

Progress is like a game of dominoes — like fits on to like. In 
neither case can we tell beforehand what will be the ultimate 
figure produced by the adhesions ; all we know is that the 
fosdainental rule of the game is tequence. 



ON THE EVOLUTION OF CtJLTUB 



(1875) > 

Ir we accept the definition of the term science ae ' orgtmized 
common sense', we necesearily reject the idea of it as it 'great 
medicine' applicable only to particular subjects and inapplicable 
to others; and we assume that all those things which call forth 
the exercise o£ our common sense are capable of being 
scientifically dealt with, according as the knowledge which we 
pretend to have about them is based on evidence in the first 
place, and in the sequel is applied to the (letermination of what, 
for want of a better word, we call general laws. 

But in using this term ' law ', we do not employ it in the sense 
of a human law, as a regulating or governing principle of 
anything, hut merely as deduction from observed phenomena, 
We use it in the sense of a result, rather than a cause of what 
we observe, or at most we employ it to express the operation of 
proximate causes ; and of the ultimate causes for the phenomena 
of nature we know nothing at all. 

Further, in this development of the principle of common 
sense it has been said that the inductive sciences pass through 
three phases, which have been termed the empirical, the 
claasificatory, and the theoretical. 

Of these, the first or empirical stage may be defined as 
representing that ))articular phase of unorganized common sense 
in which our knowledge is simply a record of the results of 
ordinary experience, such as might he acquired by any savage 
or uneducated person in his dealings with external nature. 

But aa this condition of knowledge might perhaps be denied 
the claim to be considered scientific, it might be better perhaps 
to extend the torm so as to embrace all that can be included 
under a practice] knowledge of the subjects treated, in which 
these subjeeta are studied for their own sakes, or on aeoonnt of 

' A l«ctunt dvlinnid at tho Rojral liutUutlon of OrMt Britain on Frldaj, 
Mar *^ IS^S, wd (MiUUhod la IVoe. Saf. Itut., toL tii. pp. <1»>-C90, PI. 1-lT. 
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their practic&l uses to man, and not with & view to generalizing 
upon them. 

In thie way it may be said that agriculture represents the 
empirical or practical stage of botany ; mining, that of geology; 
hunting and the domestication of animals, that of zoology ; the 
trade of the butcher, that of anatomy ; navigation by means of 
the stars, that of astronomy. 

Passing now over the boundary line which separates what are' 
generally recognized as the physical sciences from the science of 
culture, in which the subjects treated are emanations from the 
human mind, we find that these also have their coireeponding 
phases of development. 

Commencing first with the science of language, which has 
been the earliest snd perhaps the most important branch of 
human culture the study of which has been scientifically treated 
as yet, we find that Professor Max Miiller, in the series of 
lectures delivered in this Institution in 1861-3,' has shown 
that the science of language baa its corresponding empirical or 
practical stage, in which it is studied only for its own sake, 
or for its utility as a means of intercommunication ; not as a 
means of generalizing upon language as a whole, but merely for 
the purpose of understanding the particular languages which we 
wish to make use of in our intercourse with others. 

Id like manner passing from language to the particular 
department of culture which, for the reasons to be explained 
hereafter, I shall make the subject of this discourse, viz. the 
material arts, 1 shall endeavour to show that there exists also in 
relation t« them a practical or empirical stage, which is the 
stage that we are now in with respect to them, in which we 
may include the whole of the constructive arts of mankind, from 
the simple flint knife to the most complex machine of modem 
times, when viewed from the standpoint of the mechanic or the 
artificer, not as subjects for generalization, but merely from an 
utilitarian point of view. 

There are many persons no doubt who regard utility, not as 

a primary stage, but as the final and highest result of science. 

Bat the highest achievements of science, even the highest 

practical achieTements, would never have been reached by the 

■ tMlkna on U« Se<mM (^ UmfiUft (LondoD, ie«l), i, LMtore I. 
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mere utilitarian. There ie a force within us by which we rt4 
moved in the direction of acquiring knowledge for its own sake 
and for the sake of truth, regardless of any material advantage 
lo be derived from such knowledge. Sooner or later auch 
knowledge is sure to bear practical fruits, even though we may 
uot live to realize them. 

It ifi in this spirit that men of science have advanced to 
the second or claesificatory stage, in which, with a view to 
higher generalization, the subjects studied are grouped together 
according to their affinitiea, and specific |>oint« of resemhlance 
are taken as the representatives of each claes. 

These classes are at first grouped round independent centres ; 
but such an arrangement of them, having no existence in reality, 
is purely subjective and can only he transitional. The margins 
of the classes bo formed represent only the mai^ins of our 
knowledge or our ignorance, as the case may he. 

By degrees, as the classes become extended, sub-classes are 
formed, and they are seen to arrange themselves in the form of 
branches radiating from a central stem. By still further observa- 
tion, the stems of the sevei&l classes are seen to tend towards 
each other, and we are led to tjuce them to a point of union. 

Thus from the elassificatory or comparative we pass gradually 
into the third stage, which I have spoken of as the theoretical, 
but which may perhaps be more clearly defined as the 
evolutionary. By the use of this term ' evolutionary ' we make 
it apparent that our third stage is hut a development of 
second, evolution being merely the necessary and inevital 
result of the extension of cla£sification, implying greater uni 
and broader generalizations. 

These three stages then, the empirical or practical, the 
elassificatory or comparative, and the evolutionary, are applicable 
to the development of all the inductive sciences. 

But it has been held by some that a broad line of demarcation 
must be drawn between the physical sciences properly so called, 
such as zoology, botany, and geology, which deal with extei 
nature, and those sciences which have been termed histoi 
which deal with the works of man. 

This question has been ably treated hy Profesaor Max Mi 
in the series of lectures to which I have referred, a course 
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I which must be regarded as a starting- point and basis 
■ of instnictioD for all who follow after him in the same path. 

But ia claiming for the Bcience of language, and for language 

KQUly, R place amongst the physical sciences, he has made 

idtnissioofi to opponents which, in mj humble judgement, ought 

■AAt to be made, and which are inconsistent with that more 

l^tendul view of the subject by which I contend that, if 

liangua^, then all that comes under the head of culture must be 

T included amongst the physical sciences. Thus, for example, we 

find him admitting thia passage as a sound and reasonable 

argoment on the part of those who deny the claim of language 

to be included amongst the physical sciences : ' Physical science,' 

h« nye, 'deals with the work of Qod, historical science with the 

works of man.' 

Now if in dealing with what are here termed the historical 
Mnences, we were to take the subjects of such sciences, as for 
example the arts or language, implements or words, and were to 
re^rd them as entities to he studied apart from their relation 
to mind, and were to endeavour to deduce from them the laws 
by which they are related to each other, it is evident that we 
should be dealing with a matter which could not be correlated 
with the physical sciences ; but such a course would be absurd. 
It would be as absurd to speak of a boomerang as being derived 
by inheritance from a waddy, as to speak of a word in Italian 
being derived by inheritance from a corresponding word in 
Lfttin ; these words and these implement£ are but the outward 
•ig^ns or symbols of particular ideas in the mind ; and the 
Mqacnee, if any, which we observe to connect them together, is 
but the outward sign of the succession of ideas in the brain. 
It is the mind that we study by means of these symbols. 

Bat of the particular molecular changes or other processes 

which accompany the evolution of ideas in the mind, we know 

kno mora than we do of the particular molecular changes and 

Bother processes which acvompany the evolution of life in natore, 

For the rhanges in chemistry. 

If then we are to understand the expression 'the work of 
Ond ' aa implying the direct action of ultimate causes, it is 
_ evident that we are not iu a position either to affirm or to deny 
1 make any statement whatever respecting such ultimate 
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caoees, which may operate either ae directly or aa indirectly 
in the one case as the other. Wo know nothing about them, 
and ^ therefore to invoke ultimate causes as a reason for 
distin^ishing between the eciences is to take up a positiOD 
which cannot he §cieiiti6cally maint^ned. 

With equal if not greater truth we may combat the assertion 
that the science of culture is historical, whilst nature, on the 
other hand, as dealt with by the physical Bcieneee, is incapable 
of prog*resB. However valid this objection might have appeared 
during: the empirical and comparative stages of the pbysii 
sciences, it cannot be maintained, since the researches of 
^d others have fairly landed them in their evolutionary phi 
■'*rhe principles of variation and natural selection have established 
a bond of anion between the physical and culture sciences which 
can never be broken. History is but another term for evolution..- 
Thn'e are histories and histories, as any one may determine who 
has read Green's Siori History of the EuglUA People, and compared it 
with the kind of matter which passed for history in his school 
days. Bu^ur position with regard to cultare has always been one 
which has forced on our comprehension the reality of progress, 
whilst with respect to the slow progress of external nature, it 
has been concealed from us, owing to the brief span of hunian 
eiistence and our imperfect records of the past.^' The distinction, 
therefore, between the sciences, as historical and no n -historical, 
is but a subjective delusion, and not an objective reality ; and 
herein, I believe, lies the secret of most of those errors that wc 
have to contend with. 

But the point in which I venture more particularly to differ 
from the conclusions of the learned author of the Science of 
Language is the line which he has drawn between language and 
the other branches of culture by including language amongst 
the physical sciences whilst be excludes the rest. ' If language,' 
he says, ' be the work of man in the same sense in which 
a statue, a temple, a poem, or a law, are properly called works 
of man, the science of language would have to be clafised as an 
historic science' ; and again he says, 'It is the object of these 
lectures to prove that language is not a work of human 
art in the same sense as painting, or building, or writing, 
printing.' 
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1 this question it is material, as regards tbe 
lelative claims of language and the arts to be studied as physical 
>ci«ncae, to distinguish between the general and the partieular. 
If it is said that langiiage as a whole is not a work of human 
design, the same may with equal truth he said of the arts 
ftB a whole. A man who conEtnietA a building, a tool, or a 
weapon, can no more be said to have devised a scheme of art«, 
than the introdaeer of a new word can be said to have invented 
a language^ but each particular word bears the impress of 
hnman design as clearly as a weapon or a coin. A word may be 
wid to be a tool for the communication of thought, just as 
a weapon is an implement of war. 

But, says Professor Miiller, ' art, ecience, philosophy, religion, 
all bave a history; language or any other production of nature 
admits only of growth.' But unless it can be shown that words 
are entities having the power of generating and producing other 
words, which arts, tools, or weapons, do not possess, tbe word 
growth can only he applied figuratively to language as it is 
to tbe art«, and in that case growth and history are synonymous 
terms. But this is absurd. Words, as I said before, are the 
ODtwaid signs of ideas in the mind, and this is also tbe case with 
tools or weapons. Words are ideas expressed by sounds, whilst 
tools are ideas expressed by hands ; and unless it can he shown 
that there are distinct processes in the mind for language and for 
tile arts they must be classed together. 

Bat it is said, ' language bas the property of progressing 
gndoMily and irresistibly, and the changes in it are completely 
beyond the control of the free will of man.' This, however, can 
only be accepted relatively. We know that in certain phases of 
nvag« life the use of particular words may be tabooed in the 
same manner that tbe use of particular implements or weapons 
may be tabooed; but it would be quite as hopeless for any 
individual to attempt to change the entire course of the con- 
structive arts as to change tbe form of a language; the action of 
tbe individual man is limited in both cases to the production 
of particular words or particular implements, which take their 
place like bricks in a building. 

Mao is not the designer in the sense of an architect, but he is 
ths ooostractor in the sense of a bricktnaker or a bricklayer. 
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But the difficulty of traciug fleeting words to tbeir 
operates to a great extent in effacing tbe action of the individual 
in language^ Words become i>uljlic property before they are 
incorporated in a language. It would be difficult to establish 
a system of patents for new words. Here again we see that the 
line drawn between language and the arte is a subjective delusion, 
not an objective reality. It is not true that words do not originate 
witb individual men, but merely tliat we do not i>ereeive it. 

Modifications of words, like modtficationa in the forms of the 
arts, result from the succeseion of ideas or other causes affect- 
ing particular minds. They obtain acceptance through natural 
aelection by the survival of the fittest. 

The chance which a new word or a new implement has 
surviving depends on the number of words or implements to 
superseded, on their relative importance to the art or the lan- 
guage, and the persistency with which these superseded words or 
implements are retained. The truth of this is seen in the fact 
that vocabularies change far more rapidly than grammatical 
forms ; because the same grammatical terminations are employed 
with a large number of different words, and they are therefore 
a more constant necessity of speech. 

Hence early and barbaric languages may be connected by their 
grammatical forms long after their vocabularies have entirely 
changed. Tbe same truth is seen in the fact admitted by 
pbilologiate, that in small communities new words and modifica- 
tions of words gain more ready acceptance tlian in large com- 
munities ; liecause the stniggle of the new words for existence is 
less in small than in large communities, and the dialects therefore 
change more rapidly. And tbe same causes influence the tians- 
formations which lake place in the arts. Objeots in common use 
change more slowly than those which are but little employed ; 
the difference is merely one of degree and not of kind. 

In dealing with the arts, each separate contrivance occupies 
a larger share of our attention, to the exclusion of any com- 
prehensive survey of them as a whole. The arts present them- 
selves to our mental vision on a larger scale, and we view them 
analytically ; we arc as it were in the brickmaker's yard seeing 
each brick turned out of hand, whereas in dealing with language 
we see only the finished building ; the details are lost. We 
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Ungiiage Eynthetically. The arte tatty be said to present them- 
■elves to ns as a sea beach iu detached fragmenta ; language in 
the form of a compact sandfitone. The empiric or the utilitarian 
may deny that there is any resemblance between them ; bnt th« 
geologist knows that the mude of deposition has been the same 
in both cases, and he classes the whole as rocks. 

Then again there are facilities for collectings and arranging the 
data far the study of language wliich do not exist in the case of 
tlie arts. Whilst words take seconds to record, hours and days 
may be spent in the accurate delineation of form. Words cost 
aothing, may be packed in folios, transmitted by poet, and stored 
on the shelves of every private library. Ten thousand classified 
words may be carried in the coat pocket without inconvenience, 
whilst a tenth part of that number v £ material objects require 
a museum to contain them, and are accessible only to a few: 
this is the reason why the arts have never been subjected to 
those elassdJcations which form the groundwork of a science. 

But when we say that words and implements are both tools 
employed for the expression of thought, it is important to bear 
m view one difference between them, which has a practical 
bearing on the relative value of the two studies as a meaus of 
tracing the evolution of culture in prehistoric times and amongst 
savages. The word is the tool of the ear, the implement the 
tool of the eye ; and for this reason language is the science 
of faistonc times, whilst the arts constitute the subject of science 
to be studied in relation to prehistoric times. 

Every new tool or weapon formed by the hand of roan retains 
the same form as long as it continues to exist; it may be 
handed from man to man, from tribe to tribe, from father to 
son, from one generation to another; or, buried in the soil, 
it may under special conditions continue for untold ages without 
change of form, until in our time it may he discovered and 
employed as evidence of the condition of the arts at the time 
it was fabricated. Very different, however, is the history of 
words. Each word coined by the exercise of the inventive 
bcaltj of man to express an idea is liable to change as it passes 
from mouth to ear. Its continued identity is dependent solely 
oo memory, and it is subject to phonetic and acoustic changes 
from which the forms oE the arts an exempt. 
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When by the invention o£ writing eacli word receives ite equiva- 
lent in forma that are appreciable to the sense of eight, it g&inG 
stability, which places it on a footing of equality with the arts, 
and enables us to trace with certainty the changes it has under- 
gone ; and therefore in historic times language is the surest test 
of social contact that we can have. But in prehistoric times, 
before it had acquired this permanence through the invention of 
writing, the forms of language were, to use Mr, Sayce's expres- 
sion, in a constant state of flux. 

The truth of this b seen in the immense number of dialects 
and languages employed by savages at the present time. Thus 
amongst tlie one hundred islands occupied by the Melanesian race, 
the Bishop of Wellington tells us, and his statement is confirmed 
by the late lamented Bishop Patteson, that there are no less than 
two hundred languages, differing so much that the tribes can 
have but very little interchange of thought ; and similar accounts 
are given of rapid changes of language in Cambodia, Siberia, 
Central Africa, North, Central, and South America. 

The greater stability of the material arts as compared with the 
fluctuations in the language of a people in a state of primaeval 
savagery, is well ehown by a consideration of the weapons of the 
Australians, and the names by which they are known in the 
several parts of that continent These people, from the simplicity 
of their arts, afford us the only living examples of what we may 
presume to have been the characteristics of a primitive people. 
Their weapons are the same throughout the continent ; the 
shield, the throwing- stick, the spear, the boomerang, and their 
other weapons differ only in being thicker, broader, flatter, or 
longer, in different localities ; but whether seen on the east or tlie 
west coast, each of these classes of weapons is easily recognized 
by its form and itse& On the other hand, amongst the in- 
numerable languages and dialects spoken by these people, it 
would appear that almost every tribe has a different name for the 
same weapon. The narrow parrying-shield, which consists of a 
piece of wood with a place for the band in the centre, in South 
Australia goes by the name of ' heileman ', in other part£ tt is 
knownunderthenameof 'mulabakka',in Victoria it is 'tummung', 
and on the west coast we have ' rourukanye ' and ' tamarang ' for 
the same implement very slightly modified in size and fona. 
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Referring to the compamtivo table of Austialian langimgee com- 
piled by the Rev. Geoi^e Taplin, in the first number of the 
JouTual of the Anthropological Institute (i, 1872, pp. 84-8), we find 
the throwing-atick, which on the Murray River is known by the 
name of 'yova', on the Lower Darling is 'yarrum', in New 
South Wales it is ' wommurnir ', in Victoria ' karrick ', on Lake 
AJexandrina ' taralye ', amongst the Adelaide tribes of South 
Ai^stralia it is 'midla', in other parts of South Australia it is 
Cftlled ' ngeweangko ', and in King George's Sound ' miro '. 

From these considerations we arrive at the conclusion that in 
the earliest stages of culture the arts are far more stable than 
language : whilst the arts are subject only, or chiefly, to those 
changes nhieh result from growth, language, in addition to 
those which result from growth, is also affected by changes 
arising from phonetic decay. 

The importance therefore of studying the grammar, so to 
Bpeak, of the arts becomes apparent, as it is by this means alone 
that we can trace out the origin and evolution of culture in the 
6ar)je«t times. 

''rhe task before us is to follow by means of them the Bueeession 
of ideas by which the mind of man has developed, from the 
airople to the complex, and from the homogeneous to the hetero- 
geneous ; to work out step by step, by the use of such symbols as 
tJte arts afford, that law of contiguity by which the mind has 
passed from simple cohesion of states of consciousness to the 
association of ideas, and so on to broader generalizations. 

This development has to be considered under the two heads of 
culture and constitution, that is to say, that we have to consider 
not only the succession of ideas in the mind resulting from 
experience, bat also the development by inheritance of the 
internal organism of the mind itself, or, to use the words of Mr. 
Herbert Spencer, ' In the progress of life at lai^, as in the 
progress of the individual, the adjustment of inner tendencies to 
outer persistencies must begin with the simple and advance to the 
complex, seeing that, both within and without, complex relations, 
being made up of simple ones, cannot be established before 
nmple one* have been established' {Prine. <f Psych,, i*, p. 426). 

We find no difficolty in assenting to the general proposition 
that oalture has been a work of progress. Our difficulty lies in 
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realiziug' the slow Btagee of its early development, owing to the 
complexities both of our mental conBtitution and of the con- 
temporaneous culture from which experience is drawn, or, a^in 
to use Mr. Spencer's more expressive words, of our ' inneri 
tendencies ', and 'outer perBistencies'; we are apt to regard ■•] 
intuitive, if not congenital, man; simple ideas which in early 
culture can only have been worked out through the eieroise of 
experience and reason during a long courBe of agee. 

We see this error of our awn minds constantly displayed in the 
education of children. The ideas in a child's mind, like those of 
mankind at large, are necessarily built up in sequence. Thi 
instructor makes use of some word, the meaning of which 
clearly understood by him, but which does not fall into 
sequence of the child's reasoning ; the conception associated 
it in the child's mind must, however, necessarily conform to 
sequence. Hence a confusion of ideas, wliich is often attributed 
to the stupidity of the child, but which is in reality due to the 
inexperience of the instructor; as, for instance, in the case 
exemplified by Pip, in Dickens' Great Expecla(ion», who, having 
imbibed the precept that he was to 'walk in the same all the days 
of his life ', was led by his sequence of ideas to infer therefrom 
that he was invariably to walk to school by the same path, andti 
on no account go round by the pastrycook's. 

And so in studying savages and early races whose mental 
development corresponds in some degree to that of children, we 
have to guard against this automorphism, as Mr. Spencer term$ 
it; that is to say, the tendency to estimate the capacity of others 
by oar own, which appears almost completely to incapacitate 
some people from dealiuj^ with the subject. 

The question of the free will of man enters largely into this 
study. I shall not be expected to say much upon a subject 
which has so lately occupied the attention of the public, having 
been discussed by some of our ablest scientists; but I cannot 
avoid quoting, in reference to this point, a passage from Dr. 
Carpenter's Mfnlal Pkfsiologi/, who in this controversy is 
certainly entitled to be regarded as the champion of free will ; 
and therefore by quoting him we run no risk of overstating the case 
against free will. 'Our mental activity,' he says (p. 25), is 'entirely 
•pontaneons or automatic, beiog determined by our congenital 
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nervous or^nism. ... It may be stated as a fundamental principle 
tliat the will can never originate anj form of mental activity. . . . ' 
Bat it has the power, he continues, of eelecting any one out of 
1 objects that present themselves either simultaneously or 
sively before the mental vision, and of so limiting and 
iDteneifying the impression which that particular object nmketi 
upon the coosciousness, that all others shail be for the time Don- 
exigent t« it. 

The truth of thi^, in so far as regards the limitation of the 
will, cannot fail to force itself upon the student of culture. It is, 
1 venture to think, by classifying and arranging in evolutionary 
onler the actual facts of the manifestations of mind, as seen in 
the development of the arts, institutions, and languages of man- 
kind, no teas than by comparative anatomy, and far more tlian 
by metaphysical speculation, that we shall arrive at a mlution 
of the question, to what extent the mental Ego has been, to 
Qse Professor Huxley's expression, a conscious spectator of what 
has passed. 

I propose, therefore, with your permission, to give a few 
eKamplee, by means of diagrams, of material evolution derived 
from the earliest phases of culture. In language and in all idea^ 
oommunicated by word of mouth there is a hiatus between the 
limits of om- knowledge and the origin of culture which can 
never be bridged over, but we may hold in our hand the first tool 
ever created by the hand of man. 

It baa been said that the use of speech is the distinctive quality 
of man. But how can we know that ? We are literally snr- 
nnmded by brute language. We can imitate their calls, and we 
find that animals will respond to our imitations of them. But who 
haa ever seen any of the lower animals construct a tool and use it. 

The uonoeptjon of man, not as a too\-vting but as a tool-najtm^ 
siumal, is clear, dt'lined, and unassailable ; probably if we could 
tiKce language to its sources, we should be able to draw the same 
liae between natural sounds employed as a medium of oommuni- 
cation,aDd the created word. Thus the arts which we can study 
may perhaps be taken to illustrate the origin of Ungnage, which 
wccsnnot study in this phase. 

Tbo apu employs both sticks and stonw u nisiilea and as 
huofflcn to eruk the shdla of nuts. Bat we hxn no eridenor 
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that he ever selects special forms for special uses. The arts 
therefore afford us a clearly defined starting-point for the com- 
mencement of culture. 

To go in search of a particular form of stick or stone in order 
to applj it to a particular use would require greater effort of the 
wilt in fixing attention continuously on the matter in hand than 
is found to exist amongst the lower animals except in cases of 
instinct, which term I understand to mean an inherited congenital 
nervous organism which adapts the mind to the ready reception 
of experience of a particular kind. But this instinct does not 
exist in the case in question ; there is no tool-making instinct 
our tool has to be evolved through reason and experience, without] 
the aid of any special organism for the purpose. 

The process we have to assume therefore is that, 
stones as hammers, they would occasionally split. In usin) 
certain stratified rocks this would occur frequently, and so force 
itself on the attcmtion of the creature. The creature going on 
hammering, it would force itself on his notice that the sharp 
fractured end was doing better work than before. It would be 
perceived that there were hard things and soft things, that the 
hard things split the stone, and the soft things were cut by it; 
and so there would grow up in the mind an association of ideas 
between striking hard things and splitting, and striking soft 
things and cutting, and also a sequence by which it would bo 
perceived that the fracture of the stone was a necessary pre- 
liminary to the other ; and in the course of many generations, 
during which the internal organism of the mind grew in harmony 
with this experience, the creature would be led to perform the 
motions which had been found effectual in splitting the stone 
before applying it to the purposes for which it was to be nsed. 

Thus we arrive at a state of the arte in which we may suppose 
man to be able to constnict a tool by means of a single blow. 
By constantly striking in the same direction, flakes would be pro- 
duced ; and by still further repeating the same motions, it would 
at last be found that by means of many blows a stone could be 
chipped to an edge or a ])oint so as to form a very efficient tool. 

But this continued cbippiog of the stone in order to produce a 
tool, implies a considerable mental advance upon the effort of 
mind necessary to constmct a tool with one blow. 
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It implies continued attention directed by the will (o the 
iplieihinent of an object already conceived in the mind, and 
its rabsequent application to another object which must also have 
been conceived in the mind before the tool was b^un. 

Now we know fr<)m all experience, and from all evolution 
which we can trace with certainty, that progress moves on in an 
accelerating ratio, and that the earlier processes talce longer than 
the later ones. 

Bat the implements of the drift, which are the earliest relics of 
himian workmanship as yet recognized, are most of them multi- 
tlaked tools, such as tlie implement 6gured on Plate XII, 
Hos, 1-10, requiring a considerable time to construct, and the 
'we of iDnumerable blows in order to trim to a point at one end. 
' It appears therefore evident that in the natural course of events 
the drift period must have been preceded by an earlier period of 
coni^derable extent characterized by the use of single-tlaked tools. 
And we may therefore consider it probable that should any evi- 
dences of man be bereafter discovered in miocene beds, they will 
be associated with such large rude flakes as those now exhibited, 
which reqnireafeeblereffort of attention and of reason to construct. 

If we examine the forms of the flint implements of the drift, 
we lind that out of many intermediate shapes we may recognize 
three in particnlar, which have been minutely described by 

'. Evans in his valuable work on the stone implements of 
Iritain' : (i) a side-tool, consisting of a flint chipped to an edge 
one side and having the natural rounded outside of the flint 
left on the other side, where it appears to have been held in the 
hand ; (3) a tongue-shaped implement chipped to a point at one 
end, and having the rounded surface for the hand at the big end ; 
and (3) an oval or almond-shaped tool, which is often chijiped to 
an edge all round. 

We have no evidence to show which of these kind of tools was 
earliest ; but that they were employed for different uses there 
be little reason to doubt. But have we any evidence to 
light on the way in which these several forms originated 
in the minde of men in the very low condition of mental develop- 
ment which we may suppose to have existed at the time ? 

' Jnhn BvBli*, IV Atieitnl Slont rmpfemnn, Weapctm, and Ontamenls 0/ Omu 
^1872'), i8»7',p.e*l. 
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About eight years ago, whilst examining the ancient British 
camps on the South Downs, I chanced to discover in the camp o£ 
CiBsbury, near Worthing, a large flint factory of the neolithic 
age. There were some sixty or more pit* from which flints had 
been obtained from the clmlk, and these pits were full of the 
debris of the flint-workers. The factory wa« of the neolithic 
age, the most characteristic tool of which is the flint celt, a fonn 
which differs but slightly from the oval or almond-shaped palaeo- 
lithic form, but the cutting edge of which is more decidedly at the 
broad end. The debris, some sis hundred or more specimens of 
which were collected, consisted chiefly of these celts in i.'arioiu 
stages of manufacture. 

If any one will attempt to make a flint celt, as I have d< 
sometimes (and Mr. Kvans, from whom I learnt that artj 
done frequently), he will find that it is difficult to command the 
fracture of the flint with certainty ; every now and then a lai^ 
piece will come off, or a flaw will be discovered which spoils the 
eymmetry of the tool, and it has to be thrown away. In 
arranging and classifying the remains of this flint factory, I 
found tliat all the ]>alaeoHthic forms were represented by one or 
other of these unfinished celts, so much bo as to make it doubtful 
whether some of them may not actually have been used like them. 

A celt finished at the thin end, and abandoned before the 
cutting edge was completed, represented a tongue-shaped palaeo- 
lithic implement; a celt finished only on one side represented 
a palaeolithic side-tool; and a celt rudely chipped out, and 
abandoned before receiving its finishing strokes, represent 
almost exactly an oval palaeolithic tool, only diS^ering From it 
being somewhat rougher, and showing evidence of uofinish. 

Taking a lesson then from this flint-worker's shop of the later 
neohthic age, we see how the earlier palaeolithic forms originated. 
They were not designed outright, aa the nineteenth -century man 
would have designed them for special uses, but arose from 
a selection of varieties producixl accidentally in the prooees of 
manufacture. The forms were also sug^fcsted by those of the 
nodules out of which they were made. We see, by examining 
the outside surfaces that were left on some of them, how a long 
thin nodule produced a long thin celt, a broad thick nodule 
a broad thick celt, and so forth. Indeed, ao completely does the 
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hbricator appear to have been controlled by the necessities of hia 
art, that in tracing these successive forms one is almost tempted 
to ask whether the principle of causation lay mostly in the flint 
or in the flint-worker, so fully do they bear out the statement of 
Dr. Carpenter and the other physiologists, that nothing originates 
in the free will of man. 

On these two diagrams (FIat«8 I and II) I haves hown how, 
from the same form of palaeolithic implement already described, 
the more complex forms of the spear and aie-blade of the subse- 
quent periods were developed. The point developed into a spear, 
and the broad end into an axe-blade. You will see by reference 
to Plate I that the oval tool of the drift su^ested the smaller 
leaf-shaped spear-head of the early neohthic a^. This, by 
a gradual straightening of the sides, became the lozenge-shaped 
form, which latter developed into the barbed form, and this last 
into the triangular form, which consiete of barbs without a tang. 

On the other hand, this same oval tool of the drift {Plate II), 
when used as an axe-blade with the broad end, became the celt of 
the neolithic period, chipped only at fiivt and subsequently 
polished. This gave rise to the copper celt of the same form 
having convex sarEaces, which grew into the bronze eelt with flat 
sides. Then the bronze celt was furnished with a stop to prevent 
its being pressed too far into the handle by the blow. Others 
were famished with projecting flanges to prevent them from 
swerving by the blow when haft«d on a bent stick. Others had 
both stops and flanges. By degrees the flanges were bent over 
the stops and over the handle, and then the central portion above 
the stops, being no longer reqnired, became thinner, and ulti- 
mately disappeared, tbe flanges closed on each other, and by this 
means the weapon grew into the socket celt. On this socket celt 
you will sec that there is sometimes a semicircular ornamentation 
on each side. This semicircular ornament, as I pointed out in 
a paper on primitive warfare read some time ago, is a vestige of 
tbv overlapping flange of the earhcr form^ out of which it grew, 
which, like the rings on our braes cannon, are survivals of parts 
formerly serving for special uses (pp. 182-3 below). 

In the vertical columns I have given, in the order of their 
occurrence, the successive periods of prehistoric time, viz. the 
early palaeolithic, late palaeolithic, early neolithic, lat« Qeolithifi, 
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early bronze, late bronze and iron periods, beneatb which I have 
placed lines for two distinct phases of modern savage culture, 
viz. the Australian and the American Indian. A cross beneath 
each form denotes the periods in which they occur, and a vertical 
bar denotes that they are of rare or doubtful occurrence ; so that 
the sequence of development may be seen at a glance, and it is 
only a glance that I ask you to take at these diagrams on the 
present occafiion. I have checked them with Mr. Evans' work 
and also with Sir William Wilde's Catalogue,' and I do not think 
that any o£ the statements made in them will be challenged ; 
but as these forms were not developed for the purpose of filling 
in the spaces in rectangular diagrams, such diagrams only 
imperfectly convey an idea o£ the evolution which has taken 
place, and must be regarded only as provisional and liable to 
be improved. 

In tracing the evolution of prehistoric implements, we are of 
course limited to such as were constmcted of imperishable 
materials. No doubt our prehistoric ancestors used also imple- 
ments of wood, but they have long since disappeared ; and if we 
wish to form an idea of what they were, we must turn to those of 
his nearest congener, the modem savage. 

In speaking of savages, the question of progression versuB 
degeneration is probably familiar to most of those present, 
through the writings of Sir John Lubbock and Mr. E, B. Tylor. 
To the several weighty arguments in favour of progression given 
by those writers I will add this one derived from the sequence 
of ide&s. 

If the Australians, for example, were the d^enerate descendants 
of people in a higher pha^e of culture, then, as all existing ideas 
are made up of previous ideas, we must inevitably find amongst 
their arts traces of the forms of earlier and higher arts, as is the 
case amongst some of the savages of South America who early 
came in contact with Peruvian civilization ; but the reverse 
of this is the case : all the forms of the AustmUan weapons are 
derived from those of nature. 

Id the same way that we saw that the forms of the palaeolithic 
flint implements were suggested by accidental fractures in the 
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ihop, so the several forms of the Australian wooden imple- 
into were Baggestod by the various forms of the stems and 
inches out of which they were m&de. These savages, Itaving 
only flint tools to work with, camiot saw out their weapons to 
any fonu they please; they can only trim the sticks into 
a serviceable shape. All their weapons are therefore constructed 
on the grain of the wood, and their forms and uses have arisen 
from a selection of the natural curves of the sticks. 

I have arranged, on Plate HI, drawings of nearly all the 
weapons used by the Australians, placing them together according 
to their affinities in such a manner as to show hypothetically 
their derivation from a single form. As all the forms given on 
this diagram are drawings of weapons in use at the present time, 
and there are many intermediate forms not given here, I have not 
arranged them in horizontal lines, as in the previous diagrams, 
to show their place in time, but have arranged them as radiating 
from a central point. We know nothing of the antiquities 
of savage countries as yet, and therefore cannot trace their evo- 
lution in time. The development has therefore been shown by 
means of survivals of early forms existing at the present time. 

In the centre I have placed the simple cylindrical stick, as 
being the simplest form. By a gradual development of one end 
I have traced upwards the formation of a sharp ridge and its 
tiansition into a kind of mushroom form. To the right upwards 
I have traced the same development of the mushroom head, the 
projecting ridge of which is constantly liable to fractures by 
blows ; and aa savages always s^-stematize accidental fractures so 
as to produce symmetry, scollops have been cut out o£ the ridge 
in different places for this purpose, which had the effect of concen- 
trating the force of the blow on the projections. These were 
further developed ; one of the pilei of the mushroom head was 
made larger than the others, and this suggested the form o£ a 
bird's head, so that it was only necessary to add a line for the 
mouth and a couple of eyes to complete the resemblance. To the 
right we see that the plain stick held in the centre gave the first 
idea of a defensive weapon, and was used to parry off the darts of 
the aseiulaDt -, an aperture was then made in the stick for the 
hand, and the face of it became broader, developing into a shield, 
the DUTOW ends, however, being still retained for parrying. 
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LSelow I have ebown that the Iod^ stick simply pointed at nne 
B'flDd beoune a lance; a row of sharp flints were giimmed on to 
6 side to produce a cutting edge, and these were then imitated 
in wood, and by pointing them obliquely they were converted into 
bu^ To the right another kind of barb was produced by 
binding on a piece oF sharp-pointed wood. Between this and the 
Bhields we see that the first idea of the throwing- stick, employed 
to project these laaces, was simply constructed like the barbed 
' point of the lance itself. The gradual expansion of the stick 
« from it« being employed like a battledore, to fence off the 
(■leiny's lances. To the left below I have shown the gradual 
development of a peculiar cur^-ed weapon, called the ' malga ', 
fbrmeil from a pt«ra and the branch projecting from it at 
difTorent angles. The part where the continuation ot the stem 
B put off was trimmed to a kind of ridge; this ridge developed, 
■flnd suggested the crest of a bird's bead ; ultimately the eyes 
Fmn added, in the same manner as in the club on the oppo^te 
■de of the diagram. To the left we see the plain round stick 
first flattened, then curved. Savages are in the habit of throwing 
ftll their weapons at their adversaries and at animals. In 
throwing a flat curved stick it rotates of its own accord, and as 
the axis of rotation continues parallel to itself, the thin edge is 
presented to tlie resistance of the air in front ; this increases the 
rang):', and its peculiar flight must have forced il^lf on the 
attention of the savage as the result of experience : but he has 
never had the slightest knowledge of the laws of its flight. The 
different curves of the boomerang are the natural curves of the 
ttioks, and like all the Australian weapons, they are made on the 
grain of the wood. Some are thicker than others ; some will fly 
in the curvus peculiar to that weapon, and others will noti^ 
■oarccly two are alike. ■ 

To the left above, we see the mushroom-headed ' waddy ', with 
ita projecting ridge flattened, then curved ; one side becomes 
more developed than the other, and this being thrown develops 
into tlic wmldy boomcrong, the ridge of the earlier forms being 
■till repreiwnted by a mark on the flat bead of the weapon; an 
intermediate link connects it with the true boomerang. 

Many other examples might be given to illustrate the con- 
tinuity which exitta in the development of all savage weapont ; 
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tot I only ask you to glance at the sequence shown in this 
diagram and the preceding ones in order to convince you of the 
truth of the statement which 1 made at the commencement of 
this diseonrse, that although, owing to the complexity of modem 
oontrivancee and the larger steps by which we mount the ladder 
of [iro^Teea in the material arts, their continuity may be lost sight 
of, when we come to classify the arts of savages and prehistoric 
men, the term ' growth ' is fully as applicable to them as to the 
d«yelopment of the forms of speech, and that there are no grounds, 
npon the score of continuity, history, or the action of free will, to 
•epamte these studies generieally ss distinct classes of science. 

But in dealing with evolution we have to speak not only of 
growth, but, as in all other natural sciences, of the principle 
of decay. By decay I do not mean the decay of the materials of 
the arts, but the decomposition of the mental ideas which pro- 
dticcd them. 

As complex ideas are built up of simple ones, so there is also 
a further process by which they become disintegrated, and the 
parts go to form parts of other ideas. 

This decay in the arts corresponds to what is called phonetic 
decay in language ; and in both cases it arises either from 
incapacity, the desire to save trouble, or the necessity of abbre- 
Tiating when ideas originally evolved for one purpose come to 
foTTD parts of other ideas to which they are merely accessory 
and subordinate, as in the well-known dialectic changes of 
speech. Every sound in langua^ had originally a distinct 
meaning of its own ; gradually these sounds or roots cajne 
to form parts of words in which the original meanings of the 
•onnds were lost. 

I will now endeavour to draw a parallel to this in the arts, by 
mesaB of what may be termed realistic degeneration. 

£ will not say much as to the place of realism in culture. 
The archaeological world has lately been somewhat startled by 
the discovery of well-executed designs of elephants and other 
anitnals in the French caves in association with the rude stone 
implements of the palaeolithic age, and by the more recent 
discovery of Mariette Bey, that the earliest Egyjitian sculptures 
of the third dynasty are the most truthful representations of 
the human form that are to be found in that country. I see 
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nothing surprising in tliis, when we conBider the power that 
IS developed in majiy children of eight or nine years old oE 
making drawings of animals and other objects, which, when 
allowance is made for the feeble hand of childhood, are often as 
truthful as those of the cave- period men, at a time when their minds 
have acquired but little power of reasoning or generalizing, or even 
of taking care of themselves; all which goes to prove that this 
power of imitation, which is a very different thing fiom ideal art, 
is one of the moEt early developed faculties of the mind of man. 

When the i>ower of imitation had once been developed, it 
would naturally be made use of as a means of intercommunica- 
tion ; thus the drawing of a stag would be made to convey 
information to people at a distance that there was a herd of deer 
in the neighbourhood to he hunted ; and as the object of the 
drawing was no longer to depict truthfully the peculiarities o£ 
the beast, but merely to convey information, the amount of 
labour expended upon it would be the least that could be 
employed for the required purpose. All written characters have 
originated in this way ; and no one now requires to he told how 
pictographic representations developed into hieroglyphic and 
subsequently into phonetic characters. 

But realistic degeneration would equally take place in all c 
in which pictorial representations came to be employed for othn 
purposes than those for which they were originally designed, aa 
in the case of ornamental designs. 

So also a coin receives upon its surface the image of a king or 
a god as a stamp of authority. When from any cause the object 
of the original design ia lost, the object of the stamp being no 
longer to convey a likeness, but being merely used as a test 
of genuineness, or perhaps amongst an unlettered people to 
denote its value, the tendency to realistic degeneration would be 
proportioned to the difficulties of execution ; no further labour 
would be expended on it than was necessary for the object to be 
attained. Here I must again remind you of the interesting 
discourse delivered in this Institution on May 14, 1875, by 
Mr. Evans, on the evolution of British coins.' Uis examples are 

' John Btuu, 'On the Coinage of tha Anoicnt Britain and Nklural 
Soleolion,' Journal tt/ U< Kaftl tnMUtiKm, vii. p. 476 ff. ; vrith ■ Plita, irUoh 

ta raprodooed, bj pennUBJon, in Plate XXI. 
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figured in his Coim of lie Ancient BrifoHf, pp. 24-32. With his 
permiseion I have introduced some of bis diagrams (Plate XXI). 
You will remember how the coin of Philip of Macedon hariDg 
been introduced into Britain, the head on the obverse gradually 
disappeared, leaving only the wreath as a band across the coin, 
vbieh was ultimately eonverted into a cross ; and how on the 
reverse, the chariot and two horses dwindled into a single horse, 
the chariot disappeared, leaving only the wheels, the driver 
became elevated, not elevated after the manner unfortunaLely 
but too common amongst London drivers, but elevated after the 
manner of the Spiritualists, except that you see he had the 
precaution to take on a pair of wings, differing also both from 
the Xiondon driver and the Spiritualists, inasmuch as instead 
of having lost his head he has lost his body, and nothing but 
the head remains; the body of the horse then gradually dis- 
appears, leaving only four lines to denote the legs. 

I will now show you an exact parallel to these transformations 
in a collection of designs, supposed to be tribal marks, which are 
drawn upon the paddle blades of the New Irelanders, a race of 
Papuan savages inhabiting an island on the north-east coast of 
New Guinea. 

Having noticed one or two allied varieties of design in speci- 
mens that came into my possession, I determined to collect all 
that I could find as they came to this country. In the course of 
several years 1 succeeded in obtaining the series represented upon 
PUtalV. 

The first figure you will see clearly represents the head of 
a Papuan : the hair or wig is stuffed out, and the ears elongated 
by mesns of an ear ornament, after the manner of these people ; 
the eye« are represented by two black dots, and the red line of 
the nose spreads over the forehead. This is the most realistic 
figure of the series. In the second figure the face is somewhat 
conventionalized : the line of the nose passes in a coil round the 
eyes; there is a lozenge pattern on the forehead, representing 
probably a tattoo mark ; the body is represented sitting in full. 
In the third figure the man is represented sitting sideways, 
limply by lopping off an arm and a leg on one side. In the 
fourth figure the legs have disappeared. In the fifth figure 
the whole body has disappeared. In the sixth figure the nose 
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has expanded at the base, and the sides of the face are miuU 
to conform to the line of the nose ; the elongated ears are there, 
but the ear ornament is gone : the nose in thiB figure is becoming 
the principal feature. In the seventh figure nothing but 1 
nose is left : the sides of the face and mouth are gone ; the c 
are drawn along the side of the nose ; the head is gone, but the < 
lozenge pattern on the forehead still remains; the coil round 
the eyes has also disappeared, and is replaced by a kind of leaf 
form, su^ested by the upper lobe of the ear in the previous 
figures ; the eyes are brought down into the nose. In the eighth 
figure the ears are drawn at right angles to the nose. In the 
ninth figure the nose has expanded at the base ; all the rest 
is the same as in the last figure. In the t«nth figure the lozenge 
pattern and the ears have disappeared, and a vestige of them 
only remains, in the form of five points; the base of the noee is 
still further expanded into a half moon. In the last figure, 
nothing but a half moon remains. No one who compared this 
figure with the first of the series, without the explanation 
afforded by the intermediate links, would believe that it repre- 
sented the nose of a human face. Unfortunately we do not 
know as yet the exact meaning of these designs, but when 
further information is obtained about them it will throw con- 
siderable light on similar transformations in prehistoric times. 

My nest and last illustration is taken from the relics of Troy, 
recently brought to light by Dr. Schlicmann.' In the valuable 
work lately published by him he gives illustrations of a number 
of earthenware vases and other objects, called by bim idols, 
having on them the representation of what he conceives to be 
the face of an owl, and which he believes to represent Athena, 
the tutelary goddess of Troy, called by Homer ' Glaukopis Athene', 
which signifies, according to him, ' with the face of an owl,' 
Professor Max Miiller baa given his opinion that the word 
' glaukopis ' cannot possibly be taken to mean owl-faced, but 
can only mean large- or bright-eyed. On this point I will 
venture no opinion, but accepting Professor Miilter's high 

' For illuitrntloni, we Troy anil tli Kamoiu, by Dr. Heary Sehliemann 
(Hurra;, 1ST6). The flgurea may be Mken tn tlie following order : No. 1S5, 
No. 7*. No. 183, No. 18, No. 178, So. S07, No. 18, No. 11, No. 133, Mo. »1, 
Xo. KSS, [Pl»t« V bM baen coiopilvd from tha rvlersaoei li«t« given.] 
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fact of human remainB having be«n found in seme of the bnmao- 
headed urns, and the hasty scratohes on the stone models, ehow 
that they are merely models appertaining to the conventionalized 
survival of some earlier or more elaborate system o£ urn burial. 

We see from theee facts that both growth and decay, the 
two component elements of evolution, are represented in the 
study of the material arts. 

My object in this discourse has been not, as I fear it may 
have appeared to you from the brief time at my disposal and 
my imperfect treatment of the subject, to eitol the material 
arts as being intrinsically of more interest or importance than 
other branches of culture, but to affirm the princij>le that it is 
by studying the psychology of the material arts alone that we 
can trace human culture to its germs. 

The theory of degradation is supported only by the study of 
those branches of culture of which the early history is lost. 

The tree is the type of all evolution : all trees are seedlings, 
but they differ in their mode of growth. Some, like the beech 
and oak, throw their branches upwards, and these are typical 
of the develo]iment of the material arts ; others, like the straight- 
stemmed pine, throw off their branches downwards, and thi 
are typical of the development of some other branches of cultui 
It is quite true, as stated by mythologists, that the history 
myths is one of continued degeneration in so far as they can 
be traced, and that the element of decay enters far more into 
their composition than that of growth. But the whole accessible 
history of these myths represents drooping branches from the 
up ward -growing stem of free thought out of which they sprang. 
What is the space of time which separates us from the Vedaa, as 
compared with the whole upward growth of humanity before 
and since ! 

There are huge gaps in our knowledge of the history of the 
human race, and it has keen the pleasure of mankind in all ages 
to people these ga]>s with jugglera and bogies; but surely, 
if slowly, science will open up these desert places, and prove 
to us that, so far as the finite mind of man can reach, there 
is nothing but unbroken continuity to be seen in the present and 
in the past. 
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PEIMITIVE WARFARE' 

I 

Although it is more in accordance with the purpoaes for 
which this establishment has been organized, that the Lecture- 
room should be devoted chiefly to subjects of practical utility 
connected with the improvement of our military system and the 
progress of the mechanical appliances, the organization, and 
general efficiency oE our Anny and Navy, than to the efforts of 
abetraot science, yet the fact of your possessing in the three 
large apartments that are devoted to your armoury, one of the 
best assorlmente of semi -civilized and savage weapons that are 
to be foand in this country, or, perhaps, in any part of the 
world, is sufficient to prove that it is not foreign to the objects 
of llie Institution that the science o£ war should he ethnographi- 
cally and archaeologically, as well as practically, treated. 

The requirements of our advancing i^ demand that every 
vein of knowledge should be opened out, and, in order to make 
good our title to so interesting a collection of objects as that 
oomprised in what may very properly be called our ethnographi- 
cal military department, it should be shown that, whether or 
not the subject may be considered to fall within the ordinary 
functions of the Society, our Museum is made available for the 
porposes of science. 

The age in which we live is not more remarkable for its rapid 
oow&rd movement than for its intelligent retrospect of the past. 
It is reconstmctive as well as progressive. The light which is 
kindled by the practical discoveries of modern science, throws 
b«ck it« rays, and enables us to distinguish objects of interest, 
which have been unnoticed in the gloom of bygone ages, or 
passed over with contempt. 

Men observe only those things which their occupations or their 
edocation enable them to understand and appreciat«. When 

■ A l.a<ilure detiTured at the Boyol United ScrvW laatitutJoD, Prtda;, 
Jane 28, 188T ; illustrktod b? ■pecimeiu from tho MuMum of the Inititu- 
\ tioa : and publUbed In tba Joimtal i/tluR.U. S. Init. xi (1867). 
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a savage is introduced on board the deck of a Enropean veesel, 
he notices only those objects with the uses of which he is familiar 
^the sewing of a coat, a chain, or a cable, at once rivets bis 
attentioQ, but he paaseB by the steam-engine without observation, 
and if a work of art is forced upon bis notice, he is unable to say 
whether it represents a man, a ship, or a kangaroo I > So in 
past ages the flint implements of the drift, the parents of all our 
modem implements, whether for war or handicraft, must have 
been carted away in hundreds, unobserved, and in ignorance 
these inconspicuous objects would one day be the means of 
setting the received chronology of oar species. 

Whilst, therefore, we devote our energies chiefly to progi 
and fix our att«ntioo upon the present and future of war, it cannot 
fail to interest those who are actively engaged in the duties of 
their profession, if we occasionally take a glance backward and 
see what recent discoveries have done towards elucidating its 
origin and early history. 

It might, perhaps, assist a right understanding of the principles 
on which the weapons and implements of savages deserve to be 
studied, if I were to notice some of those great questionij r^epect- 
ing the origin of our species, and man's place in nature, which 
the investigations of science have been the means of raising in 
our day. I need hardly say that the rude implements, which I 
I am about to describe, are of little practical interest in them- 
selves, as models for instruction or imitation. We have no need 
of bows and arrows in the existing state of war, and if we did 
require them, the a])plianees of modern times would enable us to 
construct them in far greater perfection tlian could be acquired by 
any lesBons from savages. These weapons are valuable only, in the 
absence of other evidence, from the light they throw on prehistoric 
times, and on those great questions to which I have alluded, and 
from their enabling us to trace out the origin of many of those 
customs which have been handed down to us by past generations. 

As, however, the discussion of these interesting subjects would 
lead me into matters that are hardly suited to the Lecture-room 
of this Institution, I must pass over the consideration of 
with a few brief remarks. 

■ Beeehej, Voyagt to Ou Paciflc (lionaon, IS31), *«1. 1. p. £98; Oldfield, • 
giDM of Aiutmli*,' Tfaiu, SIXtu). Sdc, N. 8, (London, 1865;, voL ilL p. £27. 
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Id eo doing, I msj appear to postulate eom? opiaions apon 
poiat:* that are still the subject of animated controversy in the 
Ki«Dlific world. But it would require a far broader field of 
inveit^gation than ia here afforded me, in order t« treat tbtwe 
inquiriea BaccesefnUj , and to adduct! all the evidence that would 
be necwsary to support the hypotheses put forward ; and I am 
anzicKii to devote no greater space to these preliminary remarica 
tlnn is necessaiy to point out some of the main features of 
tDt«reat that are involved in the particular study which forma 
the eobjeot of my lecture. 

We are apt to speak of the creation of the unJverBe a« a thin^ 
of the past, and to suppose that the world, with all the ran'ixl 
life apoD it, previous to man's appearance, having I>een created 
tot his especial happiness and supremacy, was afterwards left to 
hisvoQtrol and government. But this view of the subject belonf^ 
to an ag>e in which the laws of nature in their all-sufficiency and 
CDcnpletenesE were but little studied and appreciated. Modem 
Bctenoe finds do evidence of any such abandonment of the uni- 
Terse to man's jurisdiction. The more comprehensively the 
•abject is viewed, the more restricted appear to be those limiU 
over which the free will of mankind is permitted to range, and 
the more evident it becomes, that in his social advancement, hi« 
laws, arts, and ware, he moves on under the infiuence and dir- 
Telopment of those same laws which have l>een in force from the 
very Srst dawn oE creation. The lower the arcthacologist scarchca 
in the crust of the earth fi^r the relics of human art, llic more 
Caint become the traces of that broad gulf, which in oar timea 
sppean to separate man from the brute creation. In all Uie 
nnmeroos and varied offsprings of the human tntellM^, in th« 
arte, and even in speech, the more we inveetigato and trace 
them back, the more clearly they appear to point to a eondifioa 
of the human race in which they had no exurtenoe whatever, Tlw 
great law of nature, ' natura non facit saltDm,' was not bftiken by 
the introduction of man upon the earth. He appears to have 
been pradnced in the fuUnew of time, as the work of fjroation 
leqaired a more perfect tool, and to have ameliorated his condili/m, 
only as the work to he performed became more eotii|Jicat«d and 
raried, just as in the banda of man, the mogber tool is employed 
tot Idling, and tlie fiiker tool tor fini'tiifg aad ifiliihing. 
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By this view we come t« look upon even the moBt barbarotis 
Btate oE man's exietence, as a condition, not so much of degrade* 
tion, as of arrested or retarded progress, and to see that, notwith- 
standing many halts and relapses, and a very varied rate of 
movement in the different races, the march of the human 
intellect has been always onward. 

As, in the lower creation, we find no individuals that 
capable of self- improvement, though some appear, by thi 
imitative faculties, to contain within them the germs of an 
improving element, so the aboriginal man, closely resembling 
the brut«s, may have passed through many generations before 
he began to show even the first symptoms of mental cultivation, 
or the rudiments of the simplest arts ; and even then his progress 
may have been, at first, so slow, that it is not without an effort 
of imagination that the civilized races of our day can realize, hy 
means of the implements which he has left us, the minute grada- 
tions which appear to mark the stages of his advancement. This 
appears to be the view taken by Sir Charles Lyell in his Antiquity 
of Man, when, in comparing the flint implements found in the 
higher and lower-level gravels of the valley of the Somme, he 
arrives at the conclusion ' that the state of the arts i!i tliose early 
times remained stationary for almost indefinite periods ', ' We 
see,' he says, ' in our own time, that the rate of progress in the arto 
and sciences proceed? in a geometrical ratio a« knowledge increases, 
and so, when we carry back our retrospect into the past, we must 
be prepared to find the signs of retardation augmenting in a like 
geometrical ratio ; so that the progress of a thousand years at 
a remote period, may correspond to that of a century in modem 
times, and in ages still more remote man would more and more 
resemble the brutes in that attribute which causes one generation 
exactly to imitate, in all its ways, the generation which pre- 
ceded it' {4th ed. 1873, p. 421). 

In order to understand the relationship which tbe savage 
tribes of our own time bear to the races of antiquity, it i^ 
necessary to keep in view that, neither in historic nor prehistoric 
times is there any evidence that civilization has been equally or 
nniversally distributed ; on the contrary, it appears always to have 
been partial, and confined to particular races, whose fund 
it has been, by means of war and conquest, to spread the 
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stnon^t eaiTOunding nations, or to extermin&te those whose low 
Bt*t« of mental culture rendered them incapable of receiving it. 

Assuming the whole of the human epecies to have sprung 
originally from one stock, an hypothesis which, although dis- 
puted, appears to me by all existing evidence and analogy of 
known facts, ta be the most reasonable assumption, the several 
races appear to have branched off at various and remote periods, 
many of them, perhaps, previously to the present geographical 
arrangement of land and water, and to have located themselvea 
io the several regions in which they are now found, in a stal« 
which probably differs but little from that in which they existed 
at the time of their separation from the parent atom. 

Each race, after separation, shows evidence of arrested growth ; 
uid, finally, the intellect of the nation fossilizes and becomes 
stationary for an indefinite period, or until destroyed by being 
brought ags^n in contact with the leading races in an advanced 
stage of civilization, precisely iu the same way that the indi- 
viduals composing these races, after propagating their species, 
Btagnate, and ultimately decay, or, in a low state of savagery, 
mre often destroyed by their own offspring. 

Taking a comprehensive view of the development of civiliza- 
tion, it may be compared to the growth of those plants whose 
vigonr displays itself chiefly in the propagation of their leading 
shoots, which, overtopping the older and feebler branches, cause 
them to be everywhere replaced by a fresh growth of verdure. 
The vegetable kingdom thus furnishes ua with the grand type of 
progress; continuity and bifurcation are principles of universal 
Application, uniting the lowest with the highest created thing. 

The analogy of tree growth has been frequently employed in 
relation to natural phenomena, and it may very well be taken to 
explain the distribution of the human race, and the progress and 
expansion of the arts. It forms the key to the Darwiman theory 
of natural selection, which is essentially monogenistic in its 
application to the origin of the human race. 

Tfaos the existing races of mankind may be taken to represent 
the budding twigs and foliage, each in accordance with the 
relative superiority of its civilization, appertaining to branchea 
b^her and higher placed, upon the great stem of life. 

So little is as yet known of the early history of any but oar 



60 PRIMITIVE WARFARE 

own family of nations, that in the existing state of knowledge, 
the attempt to classify and place them on their proper branches, 
must be attended with much difficulty, and great liability to 
error, However, by arraDging the existing races according to 
their civilization, a tolerably correct judgement may perhaps be 
formed as to the value of this syet«m of classification, if we dis- 
tribute them with those of antiquity in some two or three broad 
divisions. The Caucasian races of modern Europe, for example, 
may be said to bear to their ancestors of the historical period the 
same relationship that geologists have abovm the existing mam< 
malia of our forests to bear to the mammalia of the tertiary 
geological period. The eemi-civilized Chinese and Hindoos, iu 
I like manner, may be classed with the races of ancient Assyria, 
Egypt, and other nations immediately prior to the first dawn of 
history, the civilization of which nations they still so greatly 
resemble, and appear to have retained, in a state of retarded 
progress from those ages to our own. A third division may 
perhaps be made of the Malay, Tartar, and African negro 
nations, which, though now in an age of iron, may, by the state 
of their art«, and more especially by the form of their imple- 
mentis, be taken as the best representatives of the prehistoric 
bronze period of Europe, towards which they appear to hold the 
same retatioDship that the fish and reptiles of our seas bear to 
those of the secondary geological period. In a fourth division 
may he included the sUU more barbarous races of our times, the 
Australian, Bushman, and hunting races of America, wbove 
analogy to those of the stone age of Europe may be typified by 
that of the mollusca of recent speciee to the molluscs of the 
primary geological period. 

In all these existing races, we find that tie slowness ot their 
progression and incapacity for improvement is proportioned to 
the low state of their civilization, thereby leading to the supposi- 
tion that they may have retained their arts with but sl^ht 
modification from the time of their braochiag from the parent 
stem, and may thus be taken as the living repreeentativee of oar 
common ancestors in the vmrioas nuoesavs st*gee of Uieir 
advancement. 

Many examples of this immobility OD the put of Mvmgea and 
•emi-cii'ilized races may be given. 
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Througliont the entire continent of Australia the weapons and 
inplementA are alike, and of the simplest form, and the people 
are of the lowest grade. The spear, the waddy, and the boomerang, 
witii some stone hatchets, are their only weapons ; but amongst 
these it has been noticed that, like the implements of the drift, 
there are minut« difFcrencee, scarcely apparent to Europeans, but 
which enable a native to determine at a glance to what tribe a 
weapon belongs.' This, whilst it proves a tendency to vary 
their formsj shows at the same time either an incapacity, or, 
what answers the same purpose, a retarding power or prejudice, 
which prevents their effecting more than the smallest appreciable 
decree of change. In the island of Tahiti, Captain Cook \ras> 
tmable to make the natives (a superior race to the Australians) 
appreciate the uses of metal, until be had caused his armourer to 
constract an iron adze (Plate VI, fig, 1 a)* of precisely the same 
form as their own adzes of basalt (Fig. 1 i). After that, metal 
tools came into general use amongst them, though their old 
forms are in a great measure preserved to this day. When, 
dttriog the American War, the English endeavoured to utilize the 
Indians by arming them, they were compelled to construct for 
them tomahawks after their own pattern, having a pipe in the 
handle (Fig. 2). When the Punis Indians of South America 
receive a knife from Europeans they break off the handle, and 
fiuihion the knife according to their own ideas, placing the blade 
between two pieces of wood, and binding it round tight with 
ft sinew.* The natives of Samoa now use iron adzes, constructed 
after the exact pattern of their ancient stone ones.* The Fiji 
Islanders, though they have now the means of obtaining good, 
blades and chisels from SheflSeld, and axes from America, prefer 
plane irons to any other form of implement, because they are 
able to fix them by lashing them on to their handles in the same 
fashion ae the ancient stone adzes of their own manufacture, 
which they resemble. The Andaman Islanders use the European 

■ Oldfleld, 'Od theAborigineaof Austnlik,' Trara.Eikiu>. Soc., IT.S., vol. iii. 
pp. sei-T, 

> JttyTiek(,9kiltoii),EiifriBKdIUiitlTatwiulifjbKi»mlArms,Ae. (1880), tdLu. 

IpLotUx. II. 
■ KIauiiii, Wirktmgt vit Wtfftn iSooderBhiiuHn, 1S58), p. tfiO. 
* Timn', KufltM Ttan In Pol^Ttaia (LondoD, 1861), p. 86S, 
> WUUuia, FV>* •«"*• f\r»>» (London, 18G8}, toL l pp. 7S-9. 
I : 
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metal that ^lls into their bands, only to grind it down into 
apcar- and arrow-heads of the same form as their stone ones. 
The same applies to the whole of the Aborigines of North and 
South America, which have stood by, for nearly three centuries, 
passive spectators of the arts of Europeans, without attempt- 
ing to copy them. Crawfurd, in his H'niory of Up Lulian 
Arckipetago} comments on the obstinate adherence of the 
Javanese to ancient customs, in accounting for the kris having 
been retained by them long after the causes which produced that 
peculiar weapon had ceased to operate. Tylor, in his account of 
the Anahnac, observes upon the preservation of old types amongst 
the present inliabitants of Mexico, which have remained almoet 
unchanged from generation to generation, enabling the historian 
to distinguish clearly those which are of Aztec from those which 
are of Spanish origin.^ Herodotus describes the spears carried 
by the Ethiopians in the army of Xerxes as being armed with 
the sharpened horn of the antelope.* Consul Pethurick found 
still in use by the Djibba negroes, more than two thousand years 
after, these identical spears, anned with tlie straightened and 
sharpened hora of the antelope, and their other wea{)ons also 
resembled in character those described by Herodotus, although 
they had passed from the stone weapons then used, into an age 
of metal* The Scythian bow (Plate VI, fig. 3) is the bow still used 
by the whole of the Tartar races (Pig. 4). The celt of the Tartar, 
and the celt and sword of the Negro (Fig. 5) are still the celt 
and sword of the European bronze period (Pig. 6), and this 
resemblance is not confined to the general outline of the weapons, 
but extends to the style and patterns of ornamentation. The 
same iilentity of form exists between the ' manillas ' (Pig. 7) used 
as a medium of exchange in the Eboe country of West A£ncs 
and the so-called penannular rings or ring money (Fig. 8) uf gold 
and bronze which are found in Ireland, and which, with some 
modifications, belong also to Germany and the Swiss Lakes. 
The corrugated iron blade of the Kaffir assegai, a section of 



> Crawfurd, BUart (Edinburgh, 1830), to). L p. aai. 

■ Trior, Am\«m (London. 1861), p. TO. 

■ Hdt. Til. 69 : Rawlinaon, ir«rnMtit, vol. vt (3di] Ad., lS«a, p. 66). 

' ToUieriok, SytfX, tt« Stwlan, and Qmfrol Afrisa (Ediub, mud Luudua, I 
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1 wbicli is ebown in Fig. 9, and which is ased also in Central imd 
I West Africa, is identical with those found in the Saxon graves 
(Fig. 10), and is intended to give a epira.1 motion to these 
miseilM. Chevalier Folard observes that the Gaul§ were re- 
markable for the tenacity with which they clung to their ancient 
customs, while the Romans, their conquerors, are mentioned by 
all historians as peculiar in their time for the facility with which 
they adopted the customs of others, and developed their own.' 
In modern Europe, the Gipsies have also been noticed as being 
distinguished from the Europeans in all the various localities in 
which they are found, for their remarkable adherence to especial 
ftria, savouring of an extinct civilization. Amongst the Chinese 
and Hindoos, the conservatism which has caused them to remain 
for ages in nearly the same condition is too well known to require 
comment. It will, however, be remembered (in illustration of 
the fact that customs of minor importance often survive great 
political changes, and serve to keep up the continuity that would 
otherwise be broken), that after the Manchu Tartars had con- 
quered and established themselves in the Chinese territory, they 
were nearly driven again from the country, on account of their 
forcing upon the subject people the custom of wearing pigtails, 
after the fashion of their conquerors; showing how difficult it is 
to ingraft, upon an ahen race, customs that are not indigenous. 

These, and many other notices of a similar character that are 
t« be found in the pages of travel, establish it as a maxim, that 
the existing races, in their respective stages of progression, may 
be token as the bona fide representatives of the races of antiquity ; 
and, marvellous b£ it may appear to us in these days of rapid 
progress, their habits and arts, even to the form of their rudest 
weapons, have continued in many cases, with but slight modifi- 
eationa, nnchanged throughout countless ages, and from periods 
long prior to the commencement of history. Tbey thus afford 
as living illustnitions of the social customs, the forms of govern- 
ment, laws, and warlike practices, which belonged to the ancient 
races from which they remotely sprang, whose implements, 
resembling, with but little difference, their own, are now found 
low down in the soil, in situations, and under circumstances in 

Vt Sieur d« folard, A'oumUm Dmuscrla m la Otiem fParia, 1724), p. 49. 
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which, aloDe, they woold convey but Httle evidence to Uie 
antiquary, but which, when the investigatiooB of the antiquary 
are interpreted by those of the ethnologist, are teeming with 
interesting revelations respecting the past hiatory of our race ; 
and which, in the hands of the anthropologist, in whose science 
that o£ antiquity and ethnology are combined with physiology 
and geology, are no doubt destined to throw a flood of light, if not 
eventually, in a great measure, to clear np the mystery, which now 
hangs over everything connected with the origin of mankind. 

That such a combination of the sciences should have been 
brought about so opportunely in our days, appears to me to be 
one of those many indications of an overruling power directiiig. 
in the aggregate the minds of men, which must, a 
times, strike even the most superficial observer of nature 
there can be little doubt that in a few years all the 
barbarous races will have disappeared from the earth, or 
have ceased to preserve their native arts. 

The law which consigns to deatrnction all savage races wlu 
brought in contact with a civilization much higher than their 
own, is now operating with unrelenting fury in every part of the 
world. Of the aborigines of Tasmania, not a single individual 
remains; those of New Zealand are fast disappearing. The 
Australian savage dies out before the advancing European. 
North and South America, and the Polynesian Islands, all tell 
the same tale. Wherever the generous influences of Christianity 
have set foot, there they have been accompanied by the scourge. 
Innumerable and often unseen causes combine in effecting the 
same purpose; diseases which are but little felt by Europeans, 
act as plagues when Introduced into uncivilized communities, 
and cause them to fall before their ravages, like wheat before the 
sickle; and the vices of civilization, taking a firmer hold of 
the savages tban its virtues, aid and abet in the same work. 
The labours of the missionary, if they have produced no other 
benefit, have been useful in teacliing us the great truth, that 
notwithstanding the philanthropic efforts of the intruding race, 
the law of nature must be vindicated. The savege is morally 
and mentally an unfit instrument for the spread of civilization, 
except when, like the higher mammalia, he is reduced to a state 
o£ Blavery; his occupation b gone, and his place is re^^uired 
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1 improved race. Allowing for the rapidly increasing ratio in 
which progress advances, it is not too much to assume, that 
in half a century from the present time, savage life will have 
ceased to have a single true representative on the face of tlie 
glohe, and the evidence which it has been the means of handing 
down to oor generation will have perished with it. 

When we find that the condition of the aboriginal man must 
have been one of such complete inanity as to render him in- 
capable of spontaneously initiating even the most rudimentary 
arts, it follows as a matter of course tliat in the earliest stag^es 
of his career, he must, like children of our own day, have been 
subject to compulsory instruction. And in looking to nature foe 
the sources from which such early instruction must have been 
(ierived, we need not, I think, be long in coming to the con- 
clusion, that the school of our first parent must be sought for 
in his struggles for mastery with the brute creation, and that, 
consequently, bis first lessons must have been directed to attaining 
proficiency in the art of war. 

Hence it follows that it is to the lower animals that we must 
look for the origin of all those branches of primitive warfare 
which it is the object of this lecture to trace out. Nor indeed 
thall we fail to find abundant evidence that there is hardly 
« single branch of human industry which may not reasonably be 
•ttributed to the same source. 

The province of war extends downward through the animal 
kingdom, showing unmistakable evidence of its existence in 
forms, offensive and defensive, differing but little from those 
of the human era, through the unnumbered ages of the geological 
periods, long prior to man's advent ; proving, beyond the possi- 
bility of doubt, that from the remotest age in which we find 
evidence of organized beings, war has been oirlained to an 
important function in the creative process. 

Judging by results, which I apprehend is the only true method 
of investigating the phenomena of life, three primary instincts 
appear to have been implanted in nearly all the higher animals * : 

* In ailapting the Domenclatore of ptireuology, I am not to be underetood 
M advocating itrictly the looalixAtioo of the Caculties wbiob pbrenologf 
praa«ribea. Th« mind doubtleaa eonaiata of a ooogeriea of bouttiea, and 
pbcMwlogT aftinU the beat alaaaifloation of them that has 7«t been deviaed. 
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aliment! veneee, for the Bustenance of life ; am&tireness, for the 
propagation of speciee; and combativenees, for the protection of 
species, and the propagation by natural selection of the most 
energetic breeds; on which latter eabject much important 
information has been given to the world by Mr. Darwin, in his 
celebrated work on the origin of species. 

Much might, I believe, be eaid on the connexion whieh enb- 
sists between these functions, all of which are, in some form or 
other, necessary to a healthy condition. SuflSce, however, to 
observe, that as regarda the dawn of an Utopia, in which some 
men who think themselves practical appear to indulge ; whether 
we study the subject by observing the uses to which animals 
apply the various and ingeniously constructed weapons with which 
Providence has armed them, or whether we view it in relation to 
the prodigioQB armaments of all the most civilized nations of 
Europe, we (ind no more evidence in nature, of a sl^t« of society 
in which wars shall cease, than we do of a state of existence in 
which we shall support life without food, or propagate oui sp< 
by other means than those which nature has appointed. 

The universality of the warlike element is shown in the I 
that the classifications of the weapons of men and animals i 
identical, and may be treated nnder the same heads. 

Many constructive arts are brought to greater perfection i 
animals by the development of faculties, especially adapting them 
to the peculiar implements with which nature has furnished them, 
than can be attained by man, and especially by the aboriginal 
man, whose particular attribute appears, by all analogy of savage ' 
life, to have been an increase of that imitative faculty which, il 
the lower creation, is found only in a modified degree in apes. 

The lower creation would thus furnish man not only with the 
first element of instruction, but with examples for the improve- 
ment of the work commenced, or, to use the words of Pope : — 

From tie crestnrsB thy Instruotiona take, 

Thj arts of building from the bee receive ; 

Iieam from the mole to plough, the worm to we«Te j 

Learn from the little Dautilua to Mi], 

Spread tho thin oara, and i^atch thv driving gato ; 

Bere, too, all formi of social reaion Soil, 

And hence let r«Mari late inatraet mankind.' 

' Pope, E$tay on Unn, Epiitls ill. 172-80 
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In the ttrt o£ war, as we shaJl see, he would not only derive his 
fint iDstructioQ from the beasts, but he would improve his means 
oF o{Eenc« and defence from time to time by lesBons derived from 
the Bune source. 

It therefore appears desirable that, before entering upon that 
bruich of the subject which relates to the proffreM and decelop- 
ment of the art of war, I should point out briefly the analogies 
which Ciist between the weapons, tactics, and stratagems of 
savages and those of the lower creation, and show ia what extent 
man appears to have availed himself of the weapons of animals 
for his own defence. 

Id so doing the subject may be classified as follows : — 



CioMifieation ^ the Wfopont of AntmaU and Savages, 



DefenuTQ. 


Offennlve. 


Stratagems. 


Hides. 


Piercing. 


Flight. 


Solid pUt«8. 


Striking, 


Concealment. 


Jointed plates. 


Serrated. 


Tactics. 


Scales. 


Poisoned. 


Columns. 




Missiles. 


Leaders. 
Outpostfi. 
Artificia] defences. 
War cries. 



^^V Firetly, with respect to the combative principle itself. The 
^HldeDtity of this instinct in men and animals may be seen in the 
^^^Svidely-spread custom of baiting animals against each other, a 
practice which is not derived from any one source, but is in- 
digenous in the countries in which it prevails, and arises from 
the inherent sympathy which exists between men and animals in 
the exercise of this particular function. 

In the idand of Tahiti, long before the first European vessel 
was wen off their shores, the inhabitants were accustomed to 
tiun and fight cocks, which were fed with great care, and kept 
upon Gnely-carved perches. ' Cock-fighting also prevails amongst 
the Malays, Celebes, and Balinese. The Javanese fight their 
coeks tike the Mahommedans of Hindustan, without spurs; the 
M UaUys, Bugis, and Macassars with artificial spurs shaped like a 
^^k > EllU, A^nuian RiMarchn (Loadon, 1829), vol. i. pp. 802-3. 
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scythe.' It also prerails in Central Africa, CeDti&l America, 
and Pern. The Sumatrane fight their cocks for Tast sums; 
a man haa been known to stake hie wife and children, son, 
mother, or sifiter on the issne of a battle, and when a dispute 
occurs, the owners decide the question by an appeal to the sword. 
In like manner Adrastna, the son of Midas, Kin^ of Phrygia, is 
said to have killed his brother in consequence of a quarrel which 
took place between them in regard to a battle of quails. 

When Themistocles led the Greeks out against the Persians, 
happening to see two cocks 6ght, he showed them as an example 
to his soldiers. Cock-fighting was afterwards exhibited annually 
in presence of the whole people, and the crowing of a cook was 
ever after regarded as a presage of victory.* 

The Javanese also fight hogs and rams together. The buffalo 
and tiger are matched against each other. In Butan the combat 
is between two bulls. Combats of elephants took place for the 
amusement of the early Indian kings. The Chinese and 
Javanese fight quails, crickete, and fish. The Romans fought 
cocks, quails, and partridges, also the rhinoceros. In Stamboul 
two rams are employed for fighting. The Russians fight geese, 
and the betting runs very high upon them.^ We find horses, 
elephants, and oxen standing side by side with man in hostile 
array, and dogs were used by the Gauls for the same purpose. 
Amongst the ancients, the horse, the wolf, and the cock were 
offered on the alter of Mars for their warlike qualities. 

Who can doubt with these examples before us, that an instinot 
80 widely disseminated and so identical in men and ani 
must have been ordained for special objects ? 

The causes which give rise to the exercise of the function, 
with the advance of civilization. W^c have now ceased to take 
delight in the mere exhibition of brute combats, but the pro- 
fession of war is still held in as much esteem aa at any previous 
period in the history of mankind, and we bestow the highest 
honours of the State upon successful combatants. 

This, however, leads to another subject, viz. the causes of war 
amongst primitive races, which is deserving of separate treatmi 

■ CrawfUrd, Bisltrry is/ thi Indian Ankiftlagii {1&S0\ vol i. pp. 1I&-4. 
* Beckmui, Bittiiry b/ Intmthnt (London, 16U), pp. 503-4. —Cock- Gghtias.] 

■ Stanley, HMart <tfBlrdi (London, 1818), p. 886. "• 
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Defensive Weapoitt. 

FTe majr peas briefly over the defensive weapons of animals 
nd savages, not by any means from the analogy being less 
perfect in this class of weapons, but rather because the similarity 
is too obvioga to make it necessary that much stress should be 
laid on their resemblance. 

Bulet. The thick hides of pachydermatous animals correspond 
U) the quilted armour of ancient and semi-civilized races. Some 
animals, like the rhinoceros and hippopotamus, are entirely armed 
in this way ; others have their defences on the most vulnerable 
part, as the mane of the lion, and the shoulder pad of the boar.' 
The skin of the tiger is of so tough and yielding a nature, as to 
resist the horn of the buf^o when driven with full force against 
its sides.' The condor of Peru has such a thick coating of 
feathers, that eight or ten bullets may strike without piercbg it.^ 

According to Thucydides, the Locrians and Acamanians, being 
professed thieves and robbers, were the iii*8t to clothe them- 
selves in armour* But as a general rule it may be said, that the 
opinions of ancient writers upon the origin of the customs with 
which they were familiar, are of little value in our days. There 
ia, however, evidence to show that the use of defensive armour is 
not usual amongst savages in the lowest stages of culture. It is 
not employed, properly speaking, by the Australians, the Bush- 
men, the Faegians, or in the Fiji or Sandwich Islands, But in 
other parts of the world, soon after men began to clothe them- 
selves in the skins of beasts, they appear to have used the 
thicker hides of animals for purposes of defence. When the 
Esquimaux apprehends hostility, he takes off his ordinary shirt, 
and pats on a deer's ekin, tanned in such a manner as to render 
it thick for defence, and over this he again draws his ordinary 
efairt, which is also of deer-skin, but thinner in substance. The 
Esqaimanx also use armour of eider drake's skin.' The Abipones 
and Indians of the Grand Chako arm themselves with a cuirass, 

* Darwin, Origin qfSpKiu (Landoo, ISGO), p. 6S. 

■ WilUwDion, Onmlai Fidit Spartt [London, 1607% p. 91. 

* Swainun, HobiU and Itulattli <^Aii<naU (London, 1810), p. 112. 

■ Tbtuu i, 6 (but what Tbuaydidoa mja m, tb«t they were the lut to 
Uiaoaji] H.—'Eo.). 

' Bm«h»J, r»tlf *« (*« Paafle CLoadon, ISSl}, vol. i. p. 21S. 
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greavcB, and helmetj composed of the thick hide of the tapir, bnt 
they no longer use it against the musketry of the Europeans.' 
The Yucanas also use shields of the same material. The war- 
drees of a Fatagonian chief from the Museum of the Institution 
is exhibited (Plate VII, figs. 11, 12) ; it is composed of seven 
thicknesses of bide, probably of the horse, upon the body, and three 
on the sleeves. The chiefs of the Muagu negroes of Central 
Africa use for defence a strong doublet of the same Icind, made 
of buffalo's hide with the hair inside.^ The Kayans of Borneo 
use hide for their war-drese, as shown by a specimen belonging to 
the Institution (Pig. 13). The skin of the bear and panther is 
most esteemed for this purpose.' The inhabitants of Pulo Nias, an 
island off the western coast of Sumatra, use for armour a ' baju ' 
made of leather. In some parts of Egypt a breastplate was 
made of the back of the crocodile (Fig, 14). In the island of 
Cayenne, in 1519, the inhabitants used a breastplate of buffalo's 
hide.* The Lesghi of Tartary wore armour of hog's skin.' The 
Indians of Chili, in the seventeenth century, wore corselets, back 
and breast plates, gauntlets, and helmets of leather, so hardened, 
that it is described by Ovalle as being equal to metal. ° Accord- 
ing to Strabo (p. 306), the German Rhoxolani wore helmets, and 
breastplates o£ bull's hide, though the Germans generally placed 
little reliance in defensive armour. The Ethiopians used the 
skins of cranes and ostriches for their armour.^ 

We learn from Herodotus that it was from the Libyans 
Greeks derived the apparel and aegis of Minerva, as represeal 
upon her images, but instead of a pectoral of scale armour, that 
of the Libyans was merely of akin.* According to Smith's 
Dicf. of Gr. and Rimta« Aniiiptitiet (s.v. lorica), the Greek ' thomx ', 

■ Dobrizhoffar, An Aeeatml iif Ou AUpona (from the Latin ; Loodon, 1833), 
vol. i. p. 2fl3 i ii. 801. 

* Barth, Tranlt and DlKioviTUt in Sorth and OmfraJ Jfiita (Loodon, 1S{ 
vol. iii- p- 198. 

* Low, Sarawak (London, 1818), p. 328. 

■ Pignfotta'a rof/ags Rmnd tht World, Pinkerton, Vol. ix. p. SIS. 

* Wiltiun de Balruquis, I>atwJ> into Tartary and OUna W 1S&8 ; PinM 
(London, ISll), vol. vlil. p. 8t>. 

■ Ah nMariail Rilatim ^ Vu Kinfdam itf CMt, by Aloaao de Ovalle, of the 
OompBDy of JeaoM, 1049 (London, 1763), p. 71, 

' HerodotuB, Til. 70 ; Uejriek'e A/mliiit Armatr, vol. I. Iiitrod. p. i 

* Herodotus, iv. IBB ; He^rriok'a Attei*nt Arm«tw, vol. i. latrod. p. 
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diitis, from ite standing erect by its own stiffnesB, wag 
originally of leather, before it was conBtructed of metal. In 
Meyiick's Ancient Amionr, there is the 6gure of a suit, supposed 
{bnuerly to have belonged to the Kajah of Guzemt (Plat« VIII, 
1 5), The body part of this suit is composed of four pieces 
of rhinoceros hide, allowing that, in all probability, this was the 
B)at«nal originally employed for that particular class of armour, 
hich is now produced of the same form in metal, a specimen of 
which, from the Museum of the Institution, taken from the 
Sikhs, is now eshibited (Fig. 16). 

lo more advanced communities, as skins began to be replaced 
by woven materials, quilted armour supplied the place of hides. 
In those parts of the Polynesian Islands in which armour is 
used, owing probably to the absence of suitable skins, woven 
annoor appears to have been employed in a comparatively low 
state of society. Specimens of this class of armour from the 
Miucnm of the Institution are eshibit«d ; they are from the 
Ktngsmill Islands, Pleasant Island, and the Sandwich Islands. A 
faelmd from the latter place (PI. VIII, fig. 17) much resembles the 
Grecian in form, while the under tippet, from Pleasant Island 
{V\. VII, fig. 18), may be compared to the pectoral of the 
Egyptians (Fig. 19, a and A), which, as well as the head-dress 
(PI. VIII, fig. 20), was of a thickly quUt«d material. The 
Egyptians wore this pectoral up to the time of Xerxes, who 
employed their sailors, armed in this way, during his expedition 
into Greece. Herodotns says that the Indians of Asia wore 
a thorax of rtiah matting.' In 1514, Magellan "^ found tunics of 
<)U)lt«d cotton, called ' laudcs ', in use by the Muslims of Guzerat 
and the Deccan. An Indian helmet of this description from my 
collection (Fig. 21) is exhibited; in form it resembles the 
Egyptian, and an Ethiopian one (Fig. 22), composed of beads of 
the same form, brought from Central Africa by Consul Petheiick, 
u exhibited. Fig. 23 shows that the same form, in India, was 
subsequently produced in metal. A suit of quilted armour for- 



* Hemdotai, iriL 66 iXiarra .... ini (iXtir irnwrwim. 

' Diurte BATbos*. Tht CeiuU of Batl Afriia md Xaiabar, tmuUted from the 
Spanub, by the Hon. B. E. St&nler (Baklnj't 8c«ietj. 1800), p. &5. Siae« 
I pnblleatloa, the traiulktor Lxs osoertBinwl llint tbe authurahip of this work 
\ ihottld be aMlibed to Uagallau. 
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merly belonging to Koer Singh, &Qd lately preeented to t^e 
Infititation by Sir Vincent Eyre, is also exhibited (PlaU VII, fig. 
24). TiiB body armour and helmet found upon Tippoo Sahib at 
his death, which are now in the Museum of the Institution 
(Plate IX, fig. 25, a, 6, and e), were thickly quilt«d. Upon the 
breast, this armour consists of two sheets of parchment, and nine 
thicknesses of padding composed of cocoons of the Saliimia 
mytitla, stuffed with the wool of the EriwleMdrtm anfnuluotxm, 
J).C., neatly sewn together, as represented in fig. 25 b} The 
Aztecs and Peruvians also guarded themselves with a wadded 
cotten doublet.' Quilted armour or thick linen corselete were 
Dsed by the Persians, Phoenicians, Chalybes, Assyrians, Lusita- 
nians, and Scythians, by the Greeks, and occasionally by the 
Romans.^ By the Persians it was used much later ; and in 
Africa to this day, quilted armour, of precisely the same descrip- 
tion, is used both for men and horses by the Bomouese of 
Central Africa, and is described by Denham and Clapperton* 
(Plate VIII, fig. 26). Plate VII, fig. 27, is a suit of armour in the 
Institution, from the Navigator Islands, composed of ooco-nut 
fibre coarsely netted. Fig. 28 is part of a Chinese jacket of sky- 
blue cotton, quilted with enclosed plates of iron ; it is precisely 

' The Salvmia mylitta u tbe caterpillar trtatt which th« Tu»eh-ulk is 
obtained ; the eoccwQ ia of an oral shape when MupoiidMl upon tfao tr««, and 
of eioeedinglf firm texturv ; It ia figured in 8ir Wm. Jardtne's Haturaiirtt 
LibnoY (^Edinb. 1S41), JTnbwia^u, yol. vii pi. xiv. 8, pp. ltft-63. The 
£riMl;ndrini arifractuoauM, DC., it an Indian Bombai. The woollf eottoQ 
Which eovelopa the seed ia T«iiiarkable for ita sollnM*, and ia much and 
deaerredty eatoem«d for making Duahiona and b«dding, owing to ita freudom 
from an; tendency to become lumpy and uneTeu by fiettiiig impacted into 
hard knota. Yarioua attempts have beon made to fabricate it into cloth. 
bat hitherto withoat nicoaBi, except as a Teiy looae material, fit only 
for quilting mnffa, for which it ia luperior to cotton or woollen stub, the 
looseness of ita texture rendering it an excellent non-ooadoctor, whilat at 

the same time it is exlT«mety light Wight, JIhuftiMiwu ^ Indian fioAuf 

(kladras,1840),vol.i.p. 68; Koibnrgh, Fbni rnrfus (Sennipore, I832\ ml. iii. 
p. 16G (-BoMbm pmbutdrum\ Both the caterpillar and the plant are 
(bund in the jungle in the neighbourhood of Seringapatam. For the identi. 
flcation of the vegetable anbatance, lun indebted lo W.Carrutfaeis, Esq., F.IkSu 
British Hoaeum. 

* Schoolcraft, InfirmatHai emanmf On UMory, St., ^ As IwKim IVftss ff <** 
r. & X [Philadelphia, 1S51-9), part lU. p. 69. 

■ ICeyrick, Lc, vol. i. Introduction. 

* Danham and Cl^perton, TnxA* i*n A'ortlMni aiti Cmttal Afiie* (Loadoa. 
183S), p. 8SS ^ttanham). 
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dmSar to the ' brigandine jacket ' used in Europe in the sixteenth 
centmy, which was composed of ' small plates of iron quilt«d 
iritbiD some stuff ', and ' covered geueraUy with sky-blue cloth '.' 
This cl&SB of armour may be regarded as a link connecting the 
quilted with the Bcale armour, to be described hereafter. 

As a materia] for shields, the Itides o£ animals were employed 
even more universally, and up to a later stage of civilization. In 
North Ameri<;a the majority of the wild tribes use shields of the 
thickest parts of the hides of the buffalo.^ In the New Hebrides 
the akin of the alligator is used for this purpose, as appears by 
m ^tecimen belonging to the Institution. In Africa the Fans of 
the Gaboon employ the hide of the elephant for their large, rect- 
angular shields.^ The Wadi, the Wagogo, and the AbyssinianE 
in East Africa, have shields of bufEalo's hide, or some kind of 
le«tber, like the Ethiopians of the time of Herodotus. The ox- 
hide shields of the Greeks are mentioned in Homer's Iliad ; 
that of Ajax was composed of seven hides with a coating of brass 
on the oateide. The spear of Hector is described as piercing six 
of the hides and the brass coating, remaining fixed in the seventh 
hide,* The Kaffirs, Bechaanas, Rasutos, and others in South 
Africa, nse the hide of the ox,* The Kelgeres, Kelowi, and 
Tawarek, of Central Africa, employ the hide of the Leucoryx 
antelope.* Shields of the rhinoceros bide, from Nubia, and of 
tlie ox, from Fernando Po, are exhibited. In Asia the Biluchi 
carry shields of the rhinoceros horn, and the same material is also 
used in East Africa, A specimen from Zanzibar is lu the Insti- 
tution. In the greater part of India the shields are made of 
rhinoceros and buffalo's hide, boiled in oil, until they sometimes 
become transparent, and are proof against the edge of a sabre.^ 

In a higher state of civilization, as the faciLticB for construct- 
ing shields of improved materials increased, the skins of animals 
were still used to cover the outside. Thus the negroes of the 



Is Ancienl Armour, b; Sir Samael R. Heyricb, tdL iji. 
ian Tribes of Telu,' Joum. Ellmo. Sec, 



' Soe Ortltcal Bttg%Kry it 
p, 21, aad pi. Iifili. 

■ BoUaart, * OtMeirmtioiu oi 
ToL li, pp. 2C2-S8. 

* Vn OluiUa, Jt^IorotibM and Adimlunt in Kgvatorial Afrita (Loadon, 1881), 
p. «i. * Homer, mad, vil. 244-8. 

■ anlto, DM &mtlM (London, 1861), pp. 13S-6. 

• Bartli, L c, vol. L p. 866. '' Ibf riok (Skeltou), L c, pi. oili [tcxtj. 
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Gold Coast made their shields of oaier covered with leather.* 
That of the KaDembu of Central Africa is of wood covered vrith 
leather,^ and very much resembles in form that of the Egyptians, 
which, as we learn from Meyrick and others, was also covered 
with leather, having the hair on the outside like the shields of 
tiie Greeks.^ The Roman'Bcutom'wasof wood covered with linen 
ftnd sheepskin. According to the author of Horae Ferale*, the 
Saxon shield was of wood covered with leather ; the same appliea 
to the Scotch target, and leather was used as a covering 
shields as late as the time of Henry VIII, 

Ugad Creilt. Tlie origin of the hairy crests of our belmetai 
cl'-arly traceable to the cnstom of wearing for head-dresses thfr 
heads and hair of animals. The Asiatic Ethiopians nsed as 
a bead -covering, the skin of a horse's head, stripped from the 
carcase together with the ears and mane, and so contrived, that 
the mane served for a crest, white the ears appeared erect upon the 
head (Hdt. vii. 70). In the coins representing Hercules, he appears 
wearing a lion's skin npon the bead. These skins were worn in 
Buch a manner that the teeth appeared grinning at the enemy 
over the head of the wearer (as represented in Plate VIII, fig. 29, 
which is taken from a bronze in the Blacas collection), a custom 
which seems also to have prevailed in Mexico.* Similar head- 
dresses are worn by the soldiers on Trajan's Column. The horns 
worn on the beads of some of the North American Indians (Fig. 
80), and in some parts of Africa ', are no doubt derived from this 
practice of wearing on the bead the skins of animals with their 
appendages. The helmet of Pyrrbus, King of Epirus, was sur- 
mounted by two goat's horns. Horns were afterwards repre- 
sented in brass, on the helmets of the Thracians (Fig. 31), the 
Belgic Gauls, and others. Fig. 32 is an ancient British helmet 
of bronze lately found in the Tbames, eurmounteti by straight 
home of the same material.^ Homed helmets are 



p.i5^^^ 



> Boauun, GWnw, Pliilwrton (IStl), vol. iri. p. <14. 

> Bartli, l.c.,Tol.ii. pp. 410,626; ii. 116 (plate) ; Itanbam ud OIspi 
I. e., p. 166 (Denliftm). ' Heyiick, I. c, voL 1. Introd. pp. i- 

' Uefrick, 1. c, vol. I. Introd. p. nir. 

* At Fcrnuida Po. — Camiag, ' Weaponi snd Annotir oT Horn,* Jautna t ^ 
Archatokigical AtsoaaHon (LondoD. IMS), vol. iii. p. 80. 

* Fig. 8S ii from a rough aketob ttJcen ftbout two jam »(to, ftod fa 
a to VMurse; of detail. 
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' n 0« ancient vases. Pig. S3 is a Greek helmet having 
boms ot brass, and traces of the same cnstoin may etill be 
oUerved in heraldry.' 

The practice of wearing head-dreases of feathers, to diBtinguish 
the chiefs from the rank and 61c, is universal in all partf of the 
world, and in nearly every stage of civilization. Amongst the 
North American Indiana the feathers are cnt in a particular 
r to denote the rank o£ the wearer, precisely in the same 
r that the long feathers of our general officers distinguish 
them from those wearing shorter feathers in subordinate ranks. 
Tlaa oastom, Mr. Schoolcraft observes, when describing the head- 
dresaes of the American Indians, may very probably be derived 
from the feathered creation, in which the males, in most of the 
cock, turkey, and pheasant tribes, are crowned with bright 
HiR8t« and ornaments of feathers.^ 

^h Solid Plate*. It has often struck me as remarkable that the 
HHhIIb of the tortoise and turtle, which are so widely distributed 
^nd BO easily captured, and which would appear to furnish shields 
ready made to the hand of man, should seldom, if ever, in so far 
as I have been able to learn, be used by savages for that purpose. 
This may, however, be accounted for by the fact that l/road shields 
of that particular form, though common in more advanced civiliza- 
tions, are never found in the hands of savages, at least in those 
Ktities in which the turtle, or large tortoise, is available. 
t will be seen subsequently, in tracing the history of the 
Id, that in the rudest condition of savage life, this weapon 
of defence has & history of its own ; that both in Africa and 
Australia it is derived by successive stages from the stick or 
olnb, and that the broad shield does not appear to have been 
derdoped until aft«r mankind had acquired sufficient constructive 
akill to have been able to form shields of lighter and more 
•aitabl« materials than is afforded by the shell of the turtle. 
It is, however, evident that in later times the analogy was not 
lost eight of, as the word 'testudo* is a name given by the 
Ronuute to several engines of war having shields attached to 
than, and esp^ially to that particular fonnation of the l^ionai; 






UrjrUk, L e.. Tol. i. pi. iv. 10. 

SdMotormft, Inftrmahim amaniiit Vu Biliary, <ta., qf Ou Jiuffan "tbti iff Ih 
A. (Fhikdelplilk, 1S61-9], vol. iii. p. S7. 
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troops m «UA Oqr afptoftehed « Eortififld bnildii^ Tttb Quit 
ikieldi joined togiAeri wad owri ap ping, like tbe scftly shell 
of tlw iwlaiilnl tntle, wUdi is a nstire of the Medit«miieaii 



J o uU eiPktm. Inspnkii^cf the jointed pktee, so o 
aU tbe iiii<iii«. it is safficimt to ootiw that this class of defence 
IB the «■■! ktBgdom, any be regaided as the prototype of that 
|ww«t»j' Eon of mnaaoT irhidix was used by the Romans, and to 
whidi the FWoch, at the eoouaeneement ct the geventeeoth oen- 
toTT, gan tbe name of 'foevine', &om its resembUnoe to the 
shell of a lobettf. Tbe Soted annoor, conuDon in Persia, and in 
the Biiddie ag«s of Euope, is abo eonstncted in exact imitation 
of tbe com^ted sbd) deEeaa ee of a lar^ gUs» of the Mollosca. 

&3aJe Jrmcmr, ^at sole amunr derired its origin from the 
nalea of animal^ there cao be little doabt. It has b««D stated on 
^avthori^of ARWi(ra<tf. 13. 14), that the Greeks distinguished 
Male amour fay the ton Acn/ftomw, expressive of its resemblaoce 
to the scalei of 6ah; whilst the jointed armovr, composed of long 
flexible bands, like the aimoor of tbe Bonuui soldier, and the 
'toenase' of the middle ages, was caUed ^oiltiWrot from its 
to th« scales of serpents. The bmte origin of 
is well illn^trated by the breastplate of the 
Bago Dyaks, a specimen of which, from the Museum of 
the Iiistitatioo, is lepreeent^d in Plate IX, Gg. 34. Tbe process 
of its coDstraction was d««cnbed in a notice attached to a 
specimen of this annoor in the Exhibition of 1862. The scales 
of the Pangolin arc collected by the Bngis as tbey are thrown 
off by the animal and are stitched on to bark with small 
threads of cane, so as to overlap each other in the same manner 
that thoy are arranged on the skin of the animal When the 
front piece is completely covered with scales, a hole is cat in 
the bark for tbe head of the wearrr. The specimen now 
exhibited appears, however, to be composed of the entire skin 
of the animal. Captain Grant, in bis H'ali aero4» Jfriai, 
mentions that tbe scales of the annadillo are in like manner 
collected by the n^roes of East Africa, and worn in a belt 
' three inches across ', as a charm.* 

It is reasonable to suppose that the nse of scale i 
' Onnt, WQlkatnuAfrin (Loadoa, 18U),p. i7. 
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in most coantnee, originated io this maaner by sewing on to 
the qaih«d armoor before deaeribed, £ngTn«nt« of any bard 
material oakolated to gire it additional strength. Flat« VJll, 
Sg. SS, is « pine of bark from Tahiti, studded with pieces of 
nocD-not stitched on. The Sarmatians and Qoadi are described 
by Ammianas HarDeUinos as being protected by a 'lories', 
ramposed of pieces of horn, planed and polished, and fastened 
like featbera apoa a linea shirt' Pausaniaa also, who is 
conSmied by Tacitns, says that the Sarmatianfi had large herds 
of boises, that they collected the hoofs, and after preparing them 
for the purpose, sewed them t^^ether, with the nerves and 
sinews of the same animal, so as to oTerlap each other like 
the gorbce of a (ir oone, and he adds, that the ' lorica ' thus formed 
was not inferior to that of the Greeks either in strength or 
elegance. The Emperor Domitian had, after this model, a cuirass 
of boar's hoofs stitched blether.' Fig. 36 represents a frag- 
toeot of acale armour made of horn, fonod at Pompeii. A very 
similar piece of armour (Fig. 37), from some part of Asia, said 
to be from Japan, bot the actual locality of which is not known, 
is figured in Meyiiek's Ancient Amour, pi. iiL 1, It is made 
of the hoofs of some animal, stit^rhed and fastened so as to hold 
t<^e1her withoat the aid of a linen corselet An ancient stone 
figure* (Plate IX, fig. 38), having an inscription in a character 
oognate to the Greek, bat in an unknown language, and 
covered with armour of this description, is represented in the 
third volume of the Journal of the Archaeological Atsociafion. 
The Kayans, inhabiting the eastern coast of Borneo, form a kind 
of armour composed of little shells placed one overlapping the 
other, tike scales, and having a large mother-of-pearl shell at 
the end. This last portion of the armour is shown in the 
figure of the Karan wax-dress already referred to (Plate VII, fig. 
13). Plate VIZI, fig. 39, is a back- and breast-piece of armour 
fnMn the Sandwich Islands, composed of seals' t«eth, set like 
scales, and united with string. 

Similar scales would afterwaids be constructed in bronze and 

' Baith, iXtl q^Or. andRom. Antii.,».r.-, Mvyriek, 1. o., toL L Introd. p. lir ; 
Amum. Hhc svii- IS. i ; Ptuuoiu, i. 81. ft ; Tm. HitL i. 19 (pnwiura eorio). 
' Eitto, MHvrtol Bitti (London, I838-V}. note to 1 Sun. i*u. 
• Owabig. jMrmU qfOt A n kofilatt t at amoMUm, toL iii. pL M. 
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iron. It was thus employed by the EgyptiaoB (Pkte IX, fig-, 40), 
two scales of which are shown in Fig. 41 ; alao by the Persians, 
Assyrians, Philistines, Dacians, and most ancient nations. 

The armour of Goliath is believed to have been of scales, £rom 
the fact of the word ' kaskassim '. used in the text of I Sam. 
xvii, being the same employed in Leviticus and Ezekiel, to 
express the scales of Gsh.' Amongst the Romans, scale armour 
was regarded as characteristic of barbarians, but they appear 
to have adopted it in the time of the Emperors. A suit of 
Japanese armour in my collection shows four distinct systems 
of defence, the back and breast being of solid plates, tlie sleeves 
and leggings composed of small pieces of iron, stitched on to 
cloth, and united with chain, whilst other portions are quilted 
with enclosed pieces of iron (Fig. 42, a and (i). Fig. 43, a and i, 
is a suit of Chinese armour, in the Museum, having large iron 
scales on the inside (Fig. 44). This system was also employed 
in Europe. Fig. 45 is the inner side of a suit of 'jazerine' 
annour of the fifteenth or sixteenth century, in my collection- 
Fig. 46 represents a similar suit in the Museum of the 
Institution, probably of the same date, having large scales 
of iron on the out^de. A last vestige of scale armour may 
be seen in the dress of the Albanians, which, like the Scotch 
and ancient Irish kilt, and that formerly worn by the Maltese 
pleasantry, is a relic of costume of the Greek and Roman age. 
In the Albanian jacket the scales are still represented in gold 
embroidery.* 

Offeiuive Weapon* <if M*n and AnimaU. 
Piereing Weapon: The Gnu trf South Africa, when pre 
will attack men, bending its head downwards, so as to pierce 
with the point of its hom.^ The same applies to many of the 
antelope tribe. The rhinoceros destroys tlie elephant with the 
thrust of its horn, ripping up the belly (Plate X, fig. 47). 
The horn rest« on a strong arch formed by the nasal bones; 
those of the African rhinoceros, two in number, are fixed to 
the nose by a strong apparatus of muscles and tendons, bo that 
■ Klttn, Fittnridl BiUi, note U 
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'On the Albkniuis,' Joura. S0o». 809., toI. ii. pp. 160<^Id 
M (London, 1881), p. 172. 
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^tiipy are loose when the animal is in a quiescent state, but 
pbeoume firm and immovabli? when be le enraged, showing in an 
•ipecial manner that this apparatus is de^itinE^ for warlike 
It is capable of piercing the ribs oi a horse, passing 
Ihraagh saddle, padding, and all.' Mr. Atkinson, in hts 
Btberian travels, speaks of the tusk of the wild boar, which 
in tboae parts ia long, and as sharji as a knife, and be describes 
Ibe death of a boree wbicb was killed by a single stroke from 
this animal, delivered in the chest.^ The buffalo charges at 
foil speed with its horn down,* The bittern, with its beak, 
aims always at the eye.* The walrus (Fig. 48) attacks fiercely 
with it£ pointed tusks, and will attempt to pierce the side 
of a boat with them.* The needle-fiab of the Amazons is 
aimed with a long pointed lance.^ The same applies to the 
sword-fish of the Mediterranean and Atlantic (Fig. 49), which, 
Dotwitbetanding its food is mostly vegetable, attacks the whale 
with its spear-point on all occasions of meeting. There ia an 
iiutance on record, of a man, whilst bathing in the Severn near 
Worcester, having been killed by the sword-fish. 

The weapon of the sword-fish ia used as a spear-head by the 
wild tribes of Cambodia, and some idea may be formed of its 
efficiency for this purpose, and of the confidence with which 
it is used, by the following account of an attack on a rhinoceros 
with this weapon, by Mens. Moubot* He says : — 

' The manner in which the rhinoceros is hunted by the 
I^otiaus is curious, on account of its simplicity and the skill 
tfaey display. . . . They had bamboos, with iron blades, something 
between a bayonet and a poignard. The weapon of the chief 
was the bom of a sword-fish, long, sharp, strong, supple, and 

' KaDDiler, TVwuury q/Satural EitloTy (Loudon, 1662), p. 573. 

■ Williumon, OnVnfoJ Field Sportt (London, ISOT), p. 16. 

■ Atkintcn, OHfnUI and Wakrn sa«ria (Loodin, 1858), p. i9S. 

* WillUmun, onmlal Field Sperla [London. 1807), p. M. 

* Tlicunp«on> Pu*iaiuq^i(niDU>J« (1661), p.225. Tho American hunter avail* 
hlnaelf of thii peouliaritj to entrap the crane bj presenting the barrel uf his 
ftrdcMk to the aniaial ; auppoting it to be an eye, the crane immediately 
stcikiH at tlie hols, and fixes it* beak firmly in the muzzle. 

* BMohey, Koyog* Id lAi North PoU (LoodoQ, ISiS). pp. 98-1. 

■ BalM. SaiimliM on Hit AmoBna (8rd ed. London, 18T8), p. 2S0. 

* rrasA fa Iht CkaHrat Para nf JndvOtino, Sum, Cantudi'a, and ham <n ISCS-Q, 
bytba UU U. HeDri Houhot (London, laU), vet. U. p. It7. 
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not likely to br€ak. Thus armed, we §et off into the thickest 
part of the forest, with all the windings of which our leader 
wa« familiar, and could tell with tolerable certainty where we 
should find our expected prey. After penetrating- nearly two 
miles into the forest, we suddenly heard the crackling of 
branches, and niBtling of the dry leaves. The chief went on in 
advance, signing to us to keep & little way behind, but tn have 
our arms in readiness. Soon our leader uttered a shrill cry, 
as a token that the animal was neax; he then commenced 
striking against each other two bamboo canes, and the men 
Bet up wild yells to provoke the animal to quit his retreat. 

'A few minutes only elapsed before he rushed towards ns, 
furious at having been disturbed. He was a rhinoceros of the 
largest size, and opened a most enormous mouth. Without any 
sign of fear, but on the contrary of great exultation, as though 
sure of his prey, the intrepid hunter advanced, lance in hand, 
and then stood still, waiting for the creature's assault. I must 
say I trembled for him, and loaded my gun with two balls ; hut 
when the rhinoceros came within reach, and opened his immense 
jaws to seize his enemy', the hunter thrust his lance into him 
to a depth of some feet, and calmly retired to where we 
posted.' After the animal was dead, the chief withdrew; 
sword-fish blade, and presented it to Mons. Mouhot. 

The narwhal has a still more formidable weapon of the 
kind (PI. X, fig. 60). It attacks the whale, and occasionally the 
bottoms of ships, a specimen of the effect of which attack, from 
the Museum of the Institution, is represented in Fig. 51. Thc 
Esquimaux, who, in the accounts which they give of their 
own customs, profess to derive much experience from the habit« 
of the animals amongst which they live, use the narwhal's tusk 
for the points of their spears. Fig. 62 represents a ' nuguit ' 
from Greenland, of the form mentioned by Cranz * ; it is armed 
with the point of the narwhal's tusk. Fig. 63, from my col> 
lection, has the shaft also of narwhal's tnsk ; it is armed with 
a metal blade, but it is introduced here in order to show the 
association which existed in the mind of the constructor between 
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' It U to be ohaerved Ihkt this li not the rbiiioiwroB'a uuib) moda of attMk> 
* Grant, BitBrw ton QrbniaiA (Sod «<1. Brubj and Lel{iug, 1770). p. 
pl.».8. 
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lu8 weapon aod the animal froin which the shaft is derived, and 
for the capture of which it is chiefly used. The wooden ehaft, 
it will be Geen, is coiiEtruct«d in the form of the fish, and the 
iKiry fore-shaft is inserted in the snout in the exact position 
of that of the fish itself. At Kotzebue Sound, Captain Beechey ' 
fooad the natives armed with I&nces composed of a wab-ug tooth 
fixed to the end of a wooden staff (Fig. 54). They also employ the 
walrus tooth for the points of their tomahawks (Fig-. 55). The horns 
of the antelope arc used as lance-points by the Djibba negroee 
of Central Africa, as already mentioned (p. 52), and in Nubia 
also by the ShiUooks and Dinkas.' The antelope's horn is also 
need in South Africa for the same purpose.^ The argns pheasant 
of India*, the wing- wader of Australia', and the plover of Central 
Africa", have spurs on their wingB, with which they fight; the 
cock and turkey have spurs on their feet, used expressly for 
offence. The white crane of America has been known to drive 
its beak deep into the bowels of a hunter.^ The Indians of 
Virginia, in 1606, are described as having arrows armed with 
the spare of the turkey and beaks of birds.^ In the Christy 
ooUection there is an arrow, supposed to be from South America, 
which is armed with the natural point of the deer's bom {Fig. 56), 
The war-club of the Iroquois, called GA-NE-U'-GA-O-DUS-HA, 
or ' deer-horn war-club ', was armed with a point o£ the deer's 
bom (Fig. 57), about 4 inches in length ; since communication 
with Europeans, a metal point has been substituted {Fig. 58). 
It appeare highly probable that the 'martel-de-fer' of the fifteenth 
tad sixteenth centuries, which is also used in India and Persia, 
may have been derived, as its form indicates, from a horn weapon 

I of this kind. Horn points suitable for arming such weapons 

^Bbave been found both in England and Ireland, two specimens of 

^B ■ BeecOioy, royr^ lo Oie Ifortri Fola (London. 1813}, p. 2&S. 
^B ■ Camitig, JoHmal tifOu Ardiiualegical Auetiaiiim, vol. iij. p. 26. 
I » Bid., p. 38. 

* Sw&iaiion, Habm and JntfincO t^AnimaU (LoadoD, ISIO), p. UI. 

* Oncorjr, ' Expedition to the North-weat Coait of Australia,' iJoyoJ 
fhagntpJiiial SerMy'f Journal, vol. xxzLi (1662), p. (17. 

* Dnobani uid Clapperton, Trawi* (16S«], p. 30 (Denbom). 

' Bind, Ifarratm qf Ou OoMMon Exploring £xpadi*f<an (London, 1860), voL i. 
p. SIS. 

~ Caftain John Smith, Sixth rofogt to rirfinSa (1606); Piakerton (1811), 
xlLp.S6. 
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which are in my collection.' The weapon of the stiag-ny, from 
the mpthod of using it bj the uBimal itself shoold man properly 
be cksBcd with serrated weapons, but it is a weapoo in general 
nee amongst eavagee for epear or arrow points (Fig. 59), for 
which it has the particular merit of breaking off in the wmuiil 
It caueee a f rightfal wound, and being sharplj senstcd, as well 
VI pointed, there is no means of catting it out. It is nsed in 
this wity hy the inhabitants of Gambier Island, Samoa =, 
Otaheite^, the Fiji Islands*, Pellew Islands*, and nuuiy of the 
Low Islands. Amongst the savages of tropical Sooth Ainetioa, 
the blade of the ray, probably the Trygon iutrix, is med for 
arrow-point«.' 

In the Salitiet caprUcut (Fig. 60 a), a rare British fish, the 
anterior dorsal is preceded by a strong erectile spine, which 
is used for piercing other fishes from beneath. Its base is 
expanded and perforated, and a bolt from the supporting plate 
passes freely through it. When this spine is raised, a hollow at 
the back receives a prominence from the next bony ray, which 
fisea the spine in an erect position, as the hammer of a gun-lock 
acts at full-cook, and the spine cannot be forced down till this 
prominence is withdrawn, as by pulling the trigger. This 
mechanism may be compared to the fixing and unfixing of 
a bayonet; when the spine is unfixed and bent down, it is 
received into a groove on the supporting plate, and offers no 
impediment to the progress of the fish through the n-at«r. 
These fishes are also found in a fossil state, and, to use the wonls 
of Professor Owen, from whose work this description of the 
BalUtes is borrowed, exemplify in a remarkable manner the 
efficacy, beauty, and variety of the ancient armoury of that 
order.^ The stickleback is armed in a similar manner, and is 
exceedingly pugnacious. The Cottut dieeraut, Pull. (Fig. 60 b), 
has a multi-barbed horn on its back, exactly resembling the 
Bpears of the Esquimaux, South American, and . 

• Oamiiif, /•mnml </ liu ArtXateh^loal A—edation, ml. iiL p. ST. 

■ Turnar, Ntiuitm Tmn M RJymrte (London. IMl), p. S7e. 

■ Boaohor, fotop to M* rati/U (London, 1881), vol. i. p. lis. 
« WIIIUbu, ri/tmUUf Fifimt (London, IBCA), vol. i. p. 67. 

* Wllwa, lUma lilMidt («). Kokte, London, 1TS8}, ]<X. r, 0$. 1. p. S 

• Klotata, Wm*mv ««4 Wufki (IDW), p. «k 

* Ovrwi. &■» Anrnkmn mi n ^i t ikn V rmhbntm (1846), toLU. 1. ] 
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Arages. The Na»ni» frmixcmnU, Lac. (Pig. 60f), has also 
a B[)«i-[ormed weapon. The YeUow-bellied Acanthurus is armed 
with a gpbie of considerable length upon its tail. 

The Aostxalians if King George's Sound use the pointed fin 
of the ici&ch to arm their spears ' ; the inhabitants of New Guinea 
also arm their arrows with the offensive horn of the saw-Ash, 
and with the claw of the cassowary. The sword of the Limnlus, 
or king-cmb, is an offensive weapon ; its habits do not appear to 
be well anderetood, but it« weapon is used in some of the Malay 
islands for arrow-points (Fig. 61). The natives of San Salvador, 
when discovered by Colnmbus, used lances pointed with the teeth 
of fish.* The spine of the Diodon is also used for arrow-points 
(Tig. 62). Amongst other piercing weapons suggested by the 
horns of animals may be noticed the Indian ' kandjar ' composed 
of one eide of the horn of the buffalo, having the natural form 
and point (Fig. 63). In lat«>r times a metal dagger, with ivory 
handle, was constructed in the same country (Fig. 64), after the 
exact model of the one of horn, the handle having one side flat, 
in imitation of the halF-epIit horn, though oF course that peculiar 
form was no longer necessitated by the material then used. The 
same form of weapon was afterwards used with a metal handle 
(Fig. 65). The sharp horns of the ' sasin ', or common antelope, 
often steel pointed, are still used as ofFensive weapons in India 
(F%B, 66, 67, 68), Several examples of these are in the Mueeum 
of the Institution. Three stages of this weapon are exhibited, 
the first having the natural point, the second a metal point, and 
the third a weapon of nearly the same form composed entirely of 
metal. The Fakirs and Dervishes, not being permitted by their 
pmfeesioD to carrj- arms, use the pointed horn of the antelope for 
tJiis purpose. Fig. 69 is a specimen from my collection ; from 
its resemblance to the Dervishes' crutch of Western Asia, I pre- 
sume it can be none other than the one referred to in the Journal 
(^ the ArckaioloQieul A»*ociation, from which I obtained this 
information respecting the Dervishes' woapon.^ Mankind would 
also early derive instruction from the sharp thorns of trees, with 

■ Elemm, Lc.p.Sl ('die SchwuitBUobel eiiies Bochei,' 
i^(iw«f •rmj.'—En,). 

■ Wilton, l-nhMorie Man (London, IMS), voL i. p. U8. 
> Cumttig, JvMvaX i/ike ATchanli^tal dMttcicUim, toI. Hi. p. S 
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which he mtist come in contact in his rambles through the 
forests ; the African mimosa, the Gledischia, the American aloe, 
and the spines of certain palms, would afford him practical 
experience of their efficacy as piercing weapons, and accordingly 
we Snd them often used by eavages in barbing their arrows.^ 

Striking Weapom. Many animals defend tliemsdvee by blows 
delivered with their wings or legs ; the giraffe kicks like a horse 
aa well as strikes sideways with its blunt horns ; the camel 
strikes with its fore legs and kicks with its hind legs ; the 
elephant strikes with ita proboscis and tramples with its feet ; 
eagles, swans, and other birds strike with their wings ; the 
Bwan is said to do so with suEBcient force to break a man's leg ; 
the cassowary strikes forward with its feet ; the tiger strikes a 
fatal blow n-ith its paw - the whale strikes with its tail, and 
rams with such force, that the American whaler E»»ex is said 
to have been sunk by that animal.^ There is no known 
example of mankind in so low a state as to be unacquainted 
with the use of artificial weapons. The practice of boiing with 
the fist, however, is by no means confined to the British Isles as 
some people seem to suppose, for besides the Romans, Lusi- 
taniens', and others mentioned in classical historj', it prevailed 
certainly in the Polynesian islands* and in Central Africa,' 

SuTTated Weaj/ont. This class of weapons in animals corre- 
sponds to the cutting weapons of men. Amongst the most 
barbarous races, however, as amongst animals, no example of a 
cutting weapon is found'': although the Polynesian islanders 
make very good knives of the split and sharpened edges of 
bamboo, and the Esquimaux, also, use the split tusk of the walrus 

' The profaabilitjr of the ftboriginal man having derived his flret luasgciB 
from tliu Bouroe may be judged of by the aBcounta given bf trkveUen of tho 
effect! produoed b; the laige thomi of trees ia South Africa, of which ther« 
U a good aooouDt in Routledge'a Nulvral Bitlory ef JTan, bjr B«v. J. G. Wood 
(1868- TO), ToL i. p. 2Sfi. Large acimaU sre said to be frequently deitroyed, 
and even to have impaled theoiHelvea, upoa the Urge, itrong spiiie* of tho 
thorny Acacia. Throughout Central Africa ■ pair of tweezora for extracting 
tborns ifl an indispensable requisite in the equiproeol of ever? native. 

' Bceehey, VtKtag, U, »t Pxifit (London, 1881), voL i. pp. 47-8. 

» Btrabo, p, 166. 

' £11i>, Fslyiunan linmnktt (London, USB), toL i. oh^ vili. 

* Clappertoo, TVnttlf, p. 68. 

< I exclude froni thii categor; all nippers, crois-billi, and j 
implementa. 
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« a kiii{«, these cannot be regarded, nor, indeed, are they need, as 
d weapons. These, strictly speaking, are conlined to the metal 
'igfi, and their place, in the earliest stages o£ civilization, is 
supplied by weapons with aerrated, or saw-like edges. 

Perhaps the Dearest approach iu the animal kingdom to an 
edged weapon ie the fore-arm of the mantis, a kind of cricket, 
lued by the Chinese and others in the East for their amusement. 
Tbedr L-ombats have been compared to that of two soldiers fight- 
ing with eabree. They cut and parry with their fore-arms, and, 
•ometimes, a single stroke with these is sufficient to decapitate, 
or cut in two the body of an antagonist. But on closer inspec- 
tion, these fore>arms are found to be set with a row of strong 
and eharp spines, similar to those of all other animals that are 
provided with this cla^ of weapon. The snout of the saw-fish 
is another example of the serrated weapon. Its mode of attack- 
ing the whale is by jumping up high in the air, and falling on 
the animal, not with the point, but with the sides of its formid- 
able weapon, both edges of which are armed with a row of sharp 
horns, set like teeth, by means of which it rasps a severe cut in 
the flesh of the whale. The design in this case is precisely 
analogous to that of the Australian savage, who throws his 
nmilarly constructed spear so as to strike, not with the hone 
point, but with its more formidable edges, which are thick set 
with a row of sharp-pointed pieces of obsidian, or rock-crystal. 
The saw-fish is amongst the most widely distributed of fishes, 
belonging to the arctic, antarctic, and tropical seas. It may, 
therefore, very possibly have served as a model in many of the 
nninerouB localities In which this character of weapon is found in 
the hands of savages. The snout itself is used as a weapon by 
the inhabitants of New Guinea, the base being cut and bound 
round so as to form a handle. Plate XI, fig. 70, is a specimen 
from the Museum of the InEtitution. The weapon of the sting- 
ray, though used by savages for spoar-pointe, more properly 
belongs to this class, as the mode of its employment by the 
animal itself consistB in twisting its long, slender tail round the 
objeet of attack, and cutting the surface with its seriated edge.' 



' JwdbM'i Naluralitft LOrary (Edlnb. 1843} : Ie\l»yolon (Hunilton], yal i 
ftrii,p.ta6. 
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The teeth of all animals, including those of man himself, also 
famish examples of serrated weapons. 

When we find models of this class of weapon so vridely dis- 
tributed in the lower creation, it is not Burprising that the first 
efforts of mankind in the coDstniction of trenchant implemeot^, 
should so nniversally consist of teeth or flint flakes, arranged 
along^ the edges of staves or clubs, in exact imitation of the 
examples which he finds ready to his hand, in the mouths of the 
animals which he captures, and on which he is dependent for his 
food. Several specimens of implements, edged in this manner 
wilh sharks' teeth, from the Museum of the Institution, are repre- 
sented in Plate XI, figs. 71, 72, 73, 74. They are found chiefly in 
the Marquesas, in Tahiti, Depeyster's Island, Byron's Isles, the 
Kingsmill Group, Radak Island', and the Sandwich Islands*, 
also in New Zealand (Fig. 75). They are of various shapes, and are 
used for various cutting purposes, as knives, swords, and glaves. 
Two distinct methods of fastening the teeth to the wood prevail in 
the Polynesian Islands ; firstly, by inserting them in a groove cut 
in the sides of the stick or weapon ; and secondly, by arranging 
the teeth in a row, along the sides of the stick, between two 
small strips of wood on either side of the teeth, lashed on to 
tlie staff, in all cases, with small strings, composed of plant fibre. 
The point* of the teeth are usually arranged in two opposite 
directions on the same staff, so that a severe cut may be given 
either in thrusting or withdrawing the weapon.^ 

A similarly constructed implement, also edged with sharks' 
teeth, was found by Captain Graah on the east coast of Green- 
land, and is mentioned in Dr. King's paper on the industrial 
arts of the Esquimaux, in the Journal of the EthnologieoJ, 
Societi/.* The teeth in this implement were secured by small 
nails, or pegs of bone ; it was also used formerly on the West 
Coast. A precisely similar implement (Fig. 76), but showing an 
advance in art by being set with a row of chips of meteoric iron, 

■ Chorii, Vo^aga Fielontttie avtour du Monde (FuiB, 1B32), 'Islea lUdak,' 
pi. ii. 1 and 4. 

■ Cook, Thtril Vatagt (London, IM2), vol. U. p. SGI. 

* Klemm, l.cpp. eS-1; WilktM, OnU*d SUiM ExiioTing Eijiediti«ii Q 
phia. 1815), vol. V. ch. ii. pp. 49, 70. 

* Kiog, 'TIiu Industrial ArU of the Eaijuimiux.' /nurn. Kthmi. Sac. 
vol. i. p. 890. 
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s foond amongst the Eaqnimaus oF Davis Strait, aod is aow 
I the department of meteorulites in the British Museum. 

lers, of the same nature, from Greenland, are in the Christy 
OoUectioQ (Fig-, 77). The 'pacho' of the South Sea Islands 
appoutt to have been a sort of club, armed on the inner side with 
sharks' teeth, »et in the Bame manner.' The Tapoyers, of 
Brazil, used a kiad of club, which was broad at the end, and set 
with teeth and bones, sharpened at the point.' 

Hernandez gives an account of the construction of the Mexi- 
can ' maquahuilt ' or Aztec war-c!ub, which was armed on both 
Bides with a row of obsidian flakes, stuck into holes, and fastened 
with a kind of gum (Fig. 78).* Herrera, the Spanish historian, 
also mentions these as swords of wood, having a groove in the 
fore part, in which the flints were strongly fixed with bitumen 
and thread.* In 1630, according to the Spanish historians, 
Copan was defended by 30,000 men, armed with these weapons, 
UDongst others ^; and similar weapons have been represented in 
the sculptures of Yucatan.' They are also represented in Lord 
Kingsborough's important work on Mexican antiquities, from 
which the accompanying representationB are taken (Figs. 78, 79, 
80). One of these swords, having six pieces of obsidian on each 
side of the blade, ie to be seen in a Museum in Mexico. 

Id the burial mounds of Western North America, Mr, Lewis 
Morgan, the historian of the Iroquois,^ mentions that rows of 
flint flakes have been found Ij'ing, side by side, in order, and 
Boggesting the idea that tliey must have been fastened into 
sticks in the same manner as those of Mexico and Yucatan. 

Thronghout the entire continent of Australia the natives arm 
their spears with small sharp pieces of obsidian, or crystal, and 
recently of glass, arranged in rows along the sides near the 
point, and fastened with a cement of their own preparation, 
thereby producing a weapon which, though thinner in the shaft, 



F* Ellis, IVyHcatM AmrtcAh, vol. ii. p. 497. 
• RlMbol^ ' TrareU in Braril ' ; PinkortoD (1613). vol. liv. p. 87*. 

■ T>IoT, ^luAwK, p. 832, Appendix. 

• Waaon, fTOiModii Ifon (1B62), vol. i. pp. 226, 237. 

■ Llojd Stephen!, fiwUmto ^ lYmv/ in CnUroI Amnita, p. &9. 

• WItoon, PnhiHUiriii Man (1802% Tol. 1. pp. I^fi, 237. 

• L«wi« UargBU, n> Lta^y* >if tin So-Dt-So-Satt-St or trufiM* (B«ahMt«r, 
X.T., Uftl), p. 9&9. 
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is precisely similar in character to those already described (Fi^. 
81 a.nd 8S). Turning again to the northern hemisphere, we find 
in the Museum o£ Professor Nilsson, at Lund, in Sweden, a 
smooth, sharp-pointed piece o£ bone, found in that country, 
about six inches long, grooved on each side to the depth of about 
a quarter of an inch, into each of which grooves a row of fine, 
sharp-edged, and slightly-curved flints were inserted, and 6xed 
with cement. The instrument thus armed was fa8t«ned to the 
end of a shaft of wood, and might either have been thrown by 
the hand or projected from a bow (Fig. 83). Another precisely 
similar implement (Fig. 84} is represented in the illustrated 
Catalogue of the Museum at Copenhagen, showing that in both 
these countries this system of constructing trenchant implements 
was employed. In Ireland, although there is no actual evidence 
o£ flints having been set in this manner, yet from the numerous 
examples of this class of weapon that arc found elsewhere, and 
the frequent occurrence of flint implements of a form tliat would 
well adapt them to such a purpose, the author of the Catalogue 
of the Royal Irish Academy expresses his opinion that the same 
arrangement may very possibly have existed in that country, 
and that the wood in which they were inserted may, like that 
which, as I have already said, is supposed to have held the flints 
found in the graves of the Iroquois, have perished by decay. 

Poidoned Weapont. It is unnecessary to enter here into a 
detailed account of the use of poison by man and animals. Its 
use by man as a weapon of offence is chiefly confined to those 
tropical regions in which poisonous herbs and reptiles are most 
abundant. It ia used by the Negroes, Bushmen, and Uottcntota 
of Africa ; in the Indian Archipelago, New Hebrides, and New 
Caledonia. It appears formerly to have been used in the South 
Seas. It is employed in Bootan; in Assam) by theStiensof Cam- 
bodia ; and formerly by the Moors of Mogadore. The Parthians 
and Scythians used it in ancient times ; and it appears always to 
have been regarded by ancient writers as the especial attribute of 
barbarism. The Italian bravoes of modem Europe also used it. 
In America it is employed by the Darian Indians, in Guiana, 
Brazil, Peru, Paraguay, and on the Orinoco. The composition 
of the poison varies in the different races, the Bushmen aud 
Hottentots tising the venomous secretions of serpents and cat«r- 
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pillus,' whilst most other nations of the world employ the 
poisonous herbs of the different countries they inhabit, showing 
that IB all probability this must have been one of those arta 
which, though of very early origin, arose spontaneously and 
separately in the various quarters of the globe, after the human 
family had separated. This subject, however, is deserving of a 
Kpaiatc treatment, and will he alluded to elsewhere. 

Id drawing a parallel between the weapons of men and animals 
used in the application of jmison for offensive purposes, two points 
<tf similitude deserve attention. 

Firstly, the poison gland of many serpents is situated on the 
upper jaw, behind and below the eyes. A long excretory duct 
extends from this gland to the outer surface of the upper jaw, 
and opens above and before the poison teeth, by which means the 
poison Bowe along the sheath into the upper opening of the tooth 
in such a manner as to secure its insertion into the wound- The 
hollow interior of the hones with which the South American and 
other Indians arm the poisoned arrows secnres the same object 
(Fig. 85) ; it contains the poisonous liquid, and provides a channel 
for its insertion into the wound. In the bravo's dagger of Italy, 
a specimen of which from my collection is shown in Fig. 86, 
a similar provision for the insertion of the poison is effected by 
means of a groove on either side of the blade, communicating 
with two rows of small holes, into which the poison flows, and is 
retained in that part of the blade which enters the wound. 
Nearly similar blades, with holes, have been found in Ireland, 
of which a specimen is in the Academy's Museum, and they 
have been compared with others of the same kind from India, 
bat I am not aware that there is any evidence to show that they 
were used for poison. Some of the Indian daggers, however, 
are constructed in close analogy with the poison apparatus of 
the serpent's tooth, having an enclosed tube running down the 
middle of the blade, communicating with a reservoir for poison 
in the handle, and having lateral openings in the blade for the 
diffusion of the poison in the wound. Similar holes, but without 
any ettdoeed tube, and having only a groove on the surface of 
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Tbunberg, TVnnii in Evr^pe, Africa, and Atia, lTTO-9 (8rd ed., LoadoD, 
17H), vol. i. p. IOC ; il. p. 16£ ; IdTingtlona, Miuumary IVukI* 
4flica (London, 1867), p. 171. 
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the blade to communicate with the holes, are found in some oE the 
Scotch dirke, and in several forms of eouleau de ehatte, in which 
they appear to have been used merely with a view of letting air 
into the wound, and aoceleratmg death (Figs. 87 a and I). The 
Scotch dirk, here represented, has a groove nmning from the 
haudle along the back of the blade \a within three and a half inches 
of the point. In the bottom of this groove ten holes are pierced, 
which communicate with other lateral holes at right angles, opening 
on to the sides of the blade. Daggers are still made at Sheffield 
for the South American market, with a small hole drilled throtigb 
the blade, near the point, to contain the poison ; and in my col- 
lection there is an iron arrow-point (Fig. 88), evidently formed of 
the point of one of these dag^rs, having the hole near the point. 

It often happens that forms which, in the early history of an 
art, have served some specific object, are in later times applied 
to other uses, and are ultimately retained only in the forms 
of ornamentation. This seems to have been the case with the 
pierced work upon the blades of weapons which, intended 
originally for poison, was afterwaids used as air-holes, and 
ultimately for ornament only, aa appears by a plug bayonet 
of the commencement of the eighteenth century in the Tower 
Armoury, No, 390 of the official Catalogue, for a drawing of 
which, as well as that of the Scotch dirk, I am indebted to Captain 
A. Tupper, a member of the Council of this Institution, 

The second point of analogy to which I would draw att«ntioD 
is that of the multi-barbed arrows of most savages to the multi- 
barbed stings of insects, especially that of the bee (Fig. 89), 
which is so constructed that it cannot usually be withdrawn, bat 
breaks o£E with its poisonous appendage into the wound. An 
exact parallel to this is found in the poisoned arrows of savages 
of various races, which, as already mentioned, are frequently 
armed with the point of the sting-ray, for the express purpose of 
breaking in the wound. In the arrows of the Bushmen, the 
shaft is often partly cut through, so as to break when it comes in 
contact with a bone, and the barb ts constructed to remain in the 
wound when the arrow is withdrawn {Pig. 90), The same 
applies to the barbed arrows used with the Malay blowpipe 
(Fig. 91), and those of the wild tribes of Assam (Fig. 92), v 
are also poisoned. The arrow-pointa of the Shoshones of No^ 
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America (Pig. 93), said to be poisoned, are tied on, purpoaely, with 
gut in Buch a manner as to remain when the arrow is withdrawn. 
The arrows of the Ma<N)UGhie tribe of Guiana (Fig. 94) are made 
with a small barbed and poisoned head, wliich is inserted in 
a socket in the shaft, in which it fits loosely, so as to detach 
in the wound. This weapon appears to form the link between 
the poisoned arrow and the fishing arrow or harpoon, which 
is widely distribute, and which I propose to describe on a subse- 
quent occasion. Mr. Latham, of Wilkinson's, Fall Mall, has 
been kind enough to describe to me a Venetian dagger of glass, 
fonnerly in his possession; it had a tube in the centre for the 
poison, and the blade was constructed with three edges. By 
a sharp wrench from the assassin, the blade was broken off, and 
remained in the wonnd. 

It has also been supposed that from their peculiar construction 
moet of the triangular and concave-based arrow-heads of flint 
that are found in this country, and in Ireland, were constmcted 
for a similar purpose (P"ig, 95). 

The serrated edges of weapons, like those of the bee and the 
eting-ray, when used as arrow-points, were likewise instrumental 
in retaining the poison and introducing it into the wound, and 
this form was copied with a similar object in some of the 
Florentine daggers above mentioned, a portion of the blade of 
one of which, taken from Meyrick's Ancient Armt and Armour, 
is shown in Fig. 96.' 

Althoogh the use of poison would in these days be scouted by 
kU cinlized nations as an instrument of war, we find it still 
applied to useful purposes in the destruction of the larger 
animal 8. The operation of whaling, which is attended with 
80 much danger and difficulty, has of late been greatly facilitated 
by the use of a mixture of strychnine and ' woorali ', the well- 
kaowii poison of the Indians of South America. An ounce of 
this mixture, attached to a small explosive shell fired from 
a carbine, has been found to destroy a whale in less than eighteen 
minutes, without risk to the whaler.* 

When we consider how im)K>tent a creature the aboriginal 
asd uninatmcted man must have been, when contending with 

* HBTTlck (SkoltuD), Andmt Armi and Atnunu, vol. ii. pi. oxiii, fig. 14, 
W^ flg. IS. * Timet Dewqwper, Deo. 24, 1800. 
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the large and powerful animals with which he was stirraunded, 
we cannot too much admire that provision o£ nature which 
appears to have directed his attention, duriog the very earlieat 
stages of his existence, to the acquirement of the subtile art of 
poisoning. In the forests of Guiana there are tribes, such as the 
Otomacs, apparently weaponless, but which, by simply poisoning' 
the thumb-nail with ' curare * or ' woorali ', at once bewme 
formidable antagonists.^ Poison is available for hunting as 
well as for warlite purposes : the South American Indians eat 
the monkeys killed by this means, merely cutting out the part 
struck,^ and the wild tribes of the Malay peninsula do not even 
trouble themselves to cut out the part before eating.^ The 
Bushmen, and the Stiens of Cambodia, use their poisoned 
weapons chiefly against wild beasts and elephants. 

Thus we see that the most noxious of herbs and the moat 
repulsive of reptiles have been the means ordained to instruct 
mankind in what, during the first ages of his existence, most 
have been the most useful of arts. We cannot now determine 
how far this agent may have been influential in exterminating 
those huge animals, the Elrpkax primigeniut and RMnoeerot 
tieAorhinvi, with the remains of which the earhest races of 
man have been so frequently associated, and which, in those 
primaeval days, before he began to turn his hand to the 
destruction of his own species, must have constituted his 
formidable enemies. 

Mittilet. Amongst the offensive weapons of animals, 
use of missiles cannot be altogether excluded, although the 
examples of their use by tho lower creation are extremely rare. 
Some species of cuttle-fish have the power of ejecting water 
with a good aim.* The Toxotes, or archer-fish, obtains ita 
name from its faculty of projecting drops of water at insects 
some three or four feet from the surface of the water ; 
which it seldom fails to bring down. The llama has a habit of 
ejecting its saliva, but I am not aware of the object of this 
singular practice. I only know from experience that its manners 
' Humboldt, AsptdM afVaiuri (Loadon, ISJ9\ vol. 1. pp. 2G, 208-1. 

• E.l«mm, l.c.p. 53. 
■ 'On tha Wild TribsB in the Interior of the HkU; PeDliiatila,' by 

Bburieo. Tnm. EUaio. Sm., U.S., rol. iii U866), p. TS. 

* Damin, AHmalQ^ilMn»vA<*MBjrM.JT{fl.atidOMlofy(Loiidoa, 184A}, 
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are offensive, and that it has the power of spitting with a good 
aim and for eome distance. The porcupine has the power of 
throwing its quills, and is said to do so with effect, although 
it is not now believed to dart them with any hostile intention. 
The Polar bear is described in Captain Hall's recent publication 
as an animal cajmblt! of capturing the walrus hy missile force.* 
It is said that the bear will take advantage of an overhanging 
cliff, under which its prey is seen asleep upon the ice, to throw 
down, with its paws, large stones, and with such good aim as to 
hit the walrus on the head, after which, ninniag down to the 
place where the animal lays stunned, it will take the stone 
to beat ont its brains. That animals are instinctively acquainted 
with the force of gravitation is evident by their avoiding 
precipices that would endanger them, and it certainly requires 
a slight (but at the same time most important) advance upon 
this knowledge, to avail themselves of large stones for such 
purposes as are here attributed to the bear; but as the story 
only rests on the authority of the Esquimaux, it must, I think — 
althongh they certainly are careful observers of the habits of 
animals — be rejected, until confirmed by the direct testimony 
of white men. It has even been doubted whether the alleged 
habit of monkeys, in throwing coco-nuts at their pursuers, h 
not arisen from the mistake of the hunter in supposing that 
Emit accidentally detached from their stalks by the gambols 
of these animals in the trees, may have been intended as missiles ; 
but it appears now to be clearly established that monkeys have 
the intelligence, not only to throw stones, but even to use them 
in breaking the shells of nuts. Major Denham, in his account 
of his travels in Central Africa, near Lake Tshad, says : ' The 
monkeys, or as the Arabs say, men enchanted, " Beny Adam 
meshood," were so numerous, that I saw upwards of 150 
assembled in one place in the evening. They did not at all 
appear inclined to give up their ground, but perched on the 
top of a bank, some 20 feet bi^h, made a terrible noise, and 
rather gently than otherwise, pelted us as we approached within 
a certain distance.' This, I think, is clear evidence of a combined 
pelting on the part of these untutored animals. 

The monkey thus fnmishes us with the only example of the 
> HaO, C. F., Lift tctih thf figutmaw (London, IfiU), toL 11. pp. 829-30. 
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use of any exUmal i^abstance for odensive purpooes, by 
member of the animal kingdom. All othc^re, except, perh^i^J 
the miaeile Sshra above described, use, for offence and defence, 
tbe weapons witb wbich nature baa furnished them, and which 
are integral parts of their persons. It is this which so essentially 
distinguishee man from the lower creation. Man is the tool- 
using animal. We have no knowledge of man, in any BtAt« of 
exihtenco, who is not so; nor have we (with the exception of 
the ape, the link indirectly connecting bjm with tbe lower 
creation, in the same manner that the savage connects the 
civilized with the alxjriginal man, both being branches from 
the same stem) any knowledge of animals that employ tooU 
or weapons. Herein lies the point of separation, which, in 
far as the material universe is concerned, marks the dawn 
of a new dispensation. Hitherto Providence operates directly 
on the work to be performed, by means of the living, animated 
tool. Henceforth, it operates indirectly on the progress and 
development of creation, first, through the agency of 
instinctively tool-using savage, and by degrees, of the intelli 
and reasoning man. 
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]. a, Adzo of iron, ronttmoted by 0»pUin Cook'« armourer for the on of 
the nativM of Tahiti. t>. Adze of atooe, Tahitian, used a* modBl in 
mailing tlio abavo. Ueyrloh (Skelton), Engraved lUutlraliimi of Aneiiyit 
Atttu and Amour (imO). vol, il. pi. dlii. PlitkTI. 

S. a. Pi p«- hand led Tomahawk, of European manulkcture, coBBtructed fortba 
uaaotNorth American Indiana. (Hus. H. U. S. InaL) Uejrick (SkeltonV 
I.e., vol. ii. pi. cxiix. b. Pipe and Tomahank of pipo-atone, used bjtbv; 
Dacotas of N. America. Schoolcraft, /r\/brmalidH conetming IK4 BUtory, its, 
0/ lilt Indian TrUimofOu United SlaltM, vol. ii. pi. Ixii. ~" 

$. HaeotUn, or Sejrthian Bow, from s vaae-palnting. Bamilton, 
Afiii^ilia, vol. it. pi, cxvi ; Hejrick, Oil'cat Entpiiry fnU Andti 
(1B21\ vol, 1. pl.ii.U;Riiw]ln«oD,Hiiroda(i» ',1862), vol, lii. pp.8,S6. TI, 

4. Bow ot the Tartar triboa on the borders of PersU. (Hun. R. V. S. Iiut> 
HerHck (Skelton), 1. c, vol. ii, pi. cxHt. TL 

D. Iron Sword (mlnui tbe wooden faandte) and War-Aio of native manu- 
iolure, constnioted by the Fana of the Gaboon counlry, Waat AMt*. 
(Aulhur'i Collection ; ajmilar apeo. in Mus. It. U. S. tn>t,) Tlio pattern* 
ot ornamentation are taken partly from tho Fan War-Axe. and partlj 
from iron knivea brought from Central Afriw by Ur. PetheriolL 
(Author'a Coli) — 
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fi. LMf-«h«ped Brnnjo Sword (mitms the handle), from Ireland (Author's 

Coll.) ; and a Bronzo Celt (Maiaz Hus.), Llndeosolmiit, Die XlirUllnur 
unwnr heidnitclmn t'oneU ;18G1 S). The patterns of □rnamentation are 
taken partly from LindeoBchmit. I. c, pi. iii. ; partly from Irish bronie- 
work in Sir W. WiJde. Calalotiu qf Uu tfiwum 1/ Ike Royal Irish Academy 
(1863), Bronze, pp, 889-90. VI. 

7. 'Manilla,' or ring-woney of copper and iron, used in the E bos country, W, 

Atntt. (Author's Coll.) In 1636, a ship ladon with a quantity of theie 
■mauillHa', made in Binuingh am, after the pattern in use in Afriaa 
(the spec, hare figured forming part of the cargo), was wrecked on the 
mast of CO. Cork. By this means their exact resemblance to the gold and 
bronze 'pvnannular rings' found in Ireland (Fig. 8) attracted the atten- 
tion of Mr. Sainthill, of Cork, by whom the subject was communioatod to 
the VMn Jovnat 0/ Artkatetogv, No. 19 (July, 1857). VI. 

8. 'Penannular Ring,' found in Ireland. Wilde, I.e., Bronze, p. 670, Gold, 

p. 63. Similar forms are found in England and on the Continent 
Lindensohmtt, pi. iv ; Keller, Lakt DwnUingt of Suntaerlaiuf (tr. Lee, 
1866], pi. Hi a. fig. 9. VI. 

9. KafHr Aasegni-hcad of iron, of native manufacture, nith section of blade. 

(Mus. E. U. 8. Inat.) VI. 

0. Saxon Spear-bead of iron, having the asme section as fig. 9 ; from a Saxon 

graven Neville, Baxoa ObtaquitK (London, IS62), pi, xxxv ; Akorman, 
Saxon Pasandom (London, 186B), Introd., p. x. VI. 

1. War-drme of a Patagonian Chief, composed of seven tkioknesses of bide 

on the body part, and three on the aleevaa. (Mua. R. U. S. Inst.) VII. 

2. Section of the above, upon the breoat, abowing how the seven thickneraea 

are united at the top. VII. 

8, Kayan CuiraSB of untanned hide, with the hair ouleide ; and Helmet of 

cane wickerwork. (Mus. B. U. S. Inst. ; prea. by Capt. D. Bothune, 

H.N.) VII. 

i. Egyptian Breast-plate, made of a croaodile's back. Heyrlck (Skelton), 

l-c, vol. ii.pLcilviii. VII. 

6. Suit of Armour, supposed tohavefonnerlybalongedtotheKajahof Guzerat. 

The four breast- and back-pieces are of rhiuoceroabide, having an inscrip- 
tion upon them, beginning with an invocation to Ali. The remaining 
Ertions are of blaok velvet, ornamented with bra» atuds, and padded. 
lyrick (Skelton), 1. c, vol. ii. pi. cili. VIII. 

S. Four Plates of steel (Sikh), of similar form to those of rhinocetoa hide 
in Sg. 16, ornamented with patterns of inlaid gold. They are fastened 
with straps over a coat of chain-armour, and are called in Persian 
' char aineh,' I.e. • the four mirrors.' (Mus. R. U. S. Inst.) TIIL 

7. Helmet of basket-work, from the Sandwich Islands, resombUng the 

Orscian in form. (Uus. R. U. S. Inat. ; preaentod by B. Shelley, Enq.) 

VIIL 

9. Suit of Armour of eoeo-nnt fibre, from Pleasant Island, in the Pacific. It is 

probable that the under tippet, which is now attached to the back- and 
breast-piece at the top, may originally have been intended to bo worn 
round the loins, like a kilt, (Hub. B. U. S. Inst.) VII. 

9. a. Quilled Pectoral of the Egyptians. Heyrick, I. c, vol. i. pL i. b. shows 
the manner in which it was worn. Rawlinson, Htndotut (1862), vol. iv. 
p. IT, No. iii. 8 (but this figure is Kbeta, not Egyptian .—En.). VII. 

0. QnitCed Head-dress of the Egyptian soldiers. Heyrick, I.e., vol. i. pi. i. 

Vlll. 

1. Quilted Helmet of nearly the same form as fig. 20, ftum India. (Author's 

Coll.) VIIL 

2. Head-dress of nearly the same form as figs. 20, SI, from the Nouaer tribe 

of Negroes, inhabiting both banks of the Nile from 8° to 10' N. lati- 
tude : brought to England by Mr. Petberick. It resembles the Egyptian 
very closely, and ia composed of cylindrical white beads of European 
mannfacture, fastened together with a kind of string. (Author's Coll.) 

VUI. 
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uma form u fig. 21, oompoMd of united mail and pUtfi 
<, the Body-guard of tho Uoguls. (A.uthor'a ColL) 

vm. 

I. Suil of Quilted Armour, taken in action from Koer Singh, the bmous 

Rsjpoot Chief, of Jugdespore in Bebar, oa Aoguat 12, 1S67, bj U^ur 

Vincent E;re, commandiiig the field force tliat relieved Arrafa. (Mua. 

R. U. S. lost. ; presented by the oaptor.) VII. 

i. a. Suit of (juilted Armour, found upon the body of Tippoo Sahib at hia 

death, in the breach of Seringiipatam. (Mua. It. D. H. IdM.) IX 

6. Portion of one of the nine thioknessea of quilting, of the above, ihow- 

iog oonet ruction (see p. 62) : reduced to i. IX. 

t. Helmet of the above euit. i,Mub. R U. 8. Inat.) IX. 

I. Quilted Armour of the Bomoueae Cavalry. Donham and Clappertou, 

Tnmlt in XortAmi and Central Africa (18261, p. 828 (Denham). VUl. 

r. Sait of Armour &om the Navigator Islands, oompoaed of coco-nut fibre, 

ooaraely netted. (Hub. B. U. S. Inst. ; praaented by Sir W. Burnett, 

H.D.) Similar armour i» used in the Kingsmill Group. VIL 

%, Part of a Chineee ' Brigandine Jacket' of cotton, ^ailt«d, with endosed 

plstea of meUL (Mua. B. U. S. Inst.) VII. 

). H«d-dreeB of Hercules tvearing the Lion'a 3kin, from a Bronze in the 

Blacae Collection. (Britiah Museum.) VIII. 

\ Head-drea* of a North American Chief. Schoolcraft, I. c, vol. iii. 

p. BS. pi. X. 2. VIIL 

I. TIira«ian Helmet of braaa [?], with homa of the same. Ueyriok, L c, 

vol. i. pi. iii. VUI. 

i. Anoient Britiah Helmet of bronze, with straight homa of the aam», 

found in the Thamt.a. (British Museum.) VUL 

B. UrsekHelmet,haviiigborDBofbraas[?]. Meyrick, 1. c., vol. i.pl. iv. VUI, 
t. Back-plate and Breast-plate of the Bugo Dyaks, arm«d with the ac 

the PangoliD. {Mus. H. U- S. Init) 
!>■ Piece of Bark from Taliiti, studded with pieces of oooo-nut 
(Mus. R. U. S. Inst.) 

5. Fragment of Scale- Ann our of horn found at Pompeii, [Pittoriol GaOtry tf 

-*rt«, vol. i. flgs. 10, 61.] vni. 

7. Piece of Scale-Armour, made of the hoofs of some animal, from some 

part of Asia ; said to be from Japan. Heyrick. I.e., vol. i.pl. iii. VIII. 
9. An ancient Stone Figure io 8cale Armour. Coming, Jmm. JT^atii. Ai*k., 

VOL iii. p. 81. IX. 

9. Back-piece and BreB8t-.piece of Amiour from the Sandwich lalanda, ooro- 

poaed of aeaJa' teeth. (Mua.R D.S.InBt.: prsa. by fi. Shelley, Esq. ) VIIL 

0. E^tian Suit of Scale- Armour. Rawlinson, Herodotut (1862), niL iS. 

p. 66, fig. iii ; Wilkinson (Birch), Uamum and CuMamt oj tfw jliwiMl 
£tm>(toni (1878), fig. 63 o. IX. 

1. Two Scales of Egyptian Armour, eolai^. Rawlinson, 1. e., fig. iv. IX. 

2. Japanese Armour, (M>mpoaed of chaili, plate, and encloaed quilted plates. 

(a') Left arm ; (A) Qrnarea. (Author's Coll.) tX. 

8. a. Chinese Suit of Armour, of cotton, having irvn scale* attached to the 

inaide. h. Iron Helmet of the sameauit. (Mua. &. U. 8. InaL; preaanted 

by Capt. Sir E. Belcher, RM.) IX- 

1. A portion of the iron soBles attached to the inner side of tJie above suit, IX. 

C. BreBst-pieceof 'Jaxerine' Armour of iron scales, iT-zvi oenl.i inneraide. 

(Autbor'a ColL) Cf. Grose, Tyu/itiim ^iiciml.imioiir (London, 1786), p. 1&, 
'Jaieranf; ef. pi. iiiiii. Si Heyrick, voL ii. pi. IvL IX. 

6. ' Brigandine' compoaed of large iron scales on the outaid«, probably «f 

the same date as the above ; left bv the Venetians in the armoury of 
Candla on the surrender of the isjaod to the Turka in 1716. (Mua. 
R. D. S. Inst. ; presented by U.-Col. Patrick CanipbelL RA.) IK. 

,T. Horn of the Rhinoceros. (Author's ColL) X. 

a Skull and Tusks of the Walrus. (AutlioHs CoU.) X 

% Weapon of the Sword- Fish; scale t inch to a fool. ( Author*! Coll. ) 
>0. Spear of the Narwhal; scale 1 inch to a fool. (Author's Coll.) 
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51. BmUod, thowing put of the timber of the ihtp Pani, vrhero it «•> 

Eierc«d bf the Dorwhal in the' South 5eu. through S^-inch oak. (,Hiu, 
: U. 8. Iiut. ; protented b; Lt. A. T. Tullwli, RjL.} X. 

BS. E*<inimkiii Speur, from Oreenland, ftrmud with (he ipear of the am- 
wh*l. A' (Uui^R. U.S. Inst.} X. 

H. BtqoimBui Spear in the form of a fish, having fore-«haft compoaed of a 
namhal-tusk, iaserted bo as to represent the tuslt of the animal ; wale 
\ Inch to a foot. (Author'a Coll.) X. 

U. EaqnimaaxLanoe. pointed with a walnu-tooth. ^- (Mna.B.U.&Ioat.) X. 

B6, Exgoimaiii Tomahawk or Pickaxe, headed with a walnu.tooth. ^, 
CMuB. R. U. 8. iDBt.) X. 

K. Arrow-head, probablj Troai South America, headed with the point of 
a deer's bom. (British Miueum, Christjr Collection.) X. 

R", War -club of the Iroquoie, called aa-m-u-ga^-iluM'ha or ' Deer-hom War- 
Club.' Lewis Moi^an, Ltague of On Iraguaii (Rocheatar, N.Y., 1861), 
p. SOS. X. 

K. Club of the North American lodians, with a point of ima. ^ (Km*. 
B. U. & Inrt. ; presented by T. Hoblyn, Esq.) X. 

69. Arrow, from 8. Amerioa, armed with the weapoii of the ray, probablj 
Trvatm Avifrii. ). (Hns. B. U. S. Inst.) X. 

60. 0. Spine of BaliOtt tapritaa. Cue., erect. Tarrell, BriHih FliMet (2nd ed., 
london, 18(1), ToL ii, p. 472. b. Horn of Vothu lUcnaiu, PnS. Cuvier, 
Am7nalKrngdiHH{iS27),a.T. c HornohvaMiu/Kin(icorw,Lae. Cuvier,I.o. X. 

ei. Spear oflbeZ.>mi<Iwor 'EingCr^.' X. 

63. Arrow, armed with the spino of the DiodOH. {. (Author's Coll.) X. 

U. 'Khandjiu-' or lodian Dagger, composed of the horn of the bullido, 
having the natural form and pnint. ^. (Authoi's ColL) X. 

04. ' Ebandjar ' of the same form, with metal blade and iroiy handle, fy, 
(Author's Coll.) X. 

66- 'Khandjar' of the same form, having both blade and handle of iron. 
The handle is ornamented with the figures of a bird and some small 
quadruped, fy. (Author's Coll.) X. 

06. Dagger formed of the horn of the ' saain,' or common ajitelope. ^, 
(Author's Coll.) X. 

67. Dagger like fig. 66, but with the points armed with metal, -fi,- (Hus. 
R. U. 8. Inst.) X 

66. Dagger like figs. 66, 67, but composed entire!; of metal, with a shield for 
the hand. Similar shields are iometimee attached to daggers like 
those in figs. 66, 67. ,>,. ^Mdh. B. U. S. Inst.) X. 

69. Weapon composed of the bom of the antelope ; steel-pointed ; supposed 

to be that used b; the Fakirs In India. (Author's Coll.) X. 

70. Sword formed of the serrated blade of the aaw-flsh from New Guinea. 

(MuB. B. U. 8. lost.) XI. 

71-71. Weapons from the Pacific, edged with sharks' teeth. The teoth near 

the point are placed points forward; the remainder with the points 

towards the handle. Two methods of faatening the teeth are shown : 

a. in grooTea ; b. lashed between two stripe of wood. l.Hus. R. C 8. 

Inst... XI. 

7C Implement from New Zealand, armed with sharks' teeth. (British 

Hoseam.) XI, 

74. Esquimaux Knife, fr«m Davis Strait, armed with pieces of meteoric iron. 

(British Museum.) XI. 

77. Knife, from Greenland, armed with pieces of iron along the edge. 

(British Museum, Christy Collection.) XI. 

78-80. Hex lean * Maquahuill.' Lord Kingsborougb, AnH^ilUt of Jtaiai 

(18g(K18], *oLi (numerous examples on pi. x-zv: fig. 79- No. 1478). XI. 
Sl-6i. Spear and Knife, from Australia, armed with pieoes of obsidian, or 

rock-crjrsUI. (MuB. R. U. 8. Inst.) XI. 

it. Arrow-point of bone, armed with a row of sharp flint flakes on eaeh side. 

(Museum of Prof. Nilason, at Lund, In Sweden.) Keduoed to ^ from the 

figure ifi Wilde, 1. c, ■ Animal Materials,' p. 364. XI. 
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'84. Arrow-point like fig. 88. (CopenhAgen Museum.) lUualr. Cat, ^ tkt 
Cc^MnAo^m Jf uasum. XL 

85. Arrow-point of hollow bone, from S. America, the hollow of the bone 
being filled with poison. (Mus. R U. S. Inst. ; Author^s Coll.) XL 

-86. Dagger of an Italian Bravo, with grooves and holes to contain poison ; 
the handle represents a monk in the act of supplication. (Author*B 
Coll.) XL 

87 0. Scottish Dirk, pierced with holes along the back and sides. Along the 
back of the blade runs a groove eight inches long, in which holes are 
pierced that communicate with lateral holes on tiie side of the blade. 
(Author*s OolL) XI. 

87 h, 'Couteau-de-Chasse,' with two grooves on each side near the back of 
the blade, which is pierced through with holes. (Author's Coll.) XI. 

88. Arrow-head, of iron, with a hole near the point for poison ; from S. 

America. (Author's Coll.) XI. 

89. Sting of the Bee, serrated or multi-barbed : after F. Huber in Jardifu*» 

NahAraU9e$ Library, Entomology vi. Bom (Edinb., 1840), p. 40. XI. 

90. Point of Bushman's Arrow, barbed with an iron head, which is con- 

structed to come off in the wound. (Author's Coll.) XL 

91. Malay Blowpipe-arrow, iron-headed ; similarly constructed. ^. (Author's 

Coll.) XL 

92. Arrow of the wild tribes of Assam, copper-headed, and similarly con- 

structed. \, (Author's Coll.) XI. 

98. Arrow-head of the Shoshones of North America, of fiint ; constructed 

to come off in the wound. Schoolcraft, 1. c, vol. L pp. 212-8, pi. IxxvL 6. 

XL 

94. Arrow-point of the Macoushie Indians of S. America ; similarly con- 

structed. \, (Author's Coll. ; pres. by Rev. J. G. Wood.) XL 

95. Arrow-heads of flint, from the north of Ireland. \. (Author's ColL) 

XL 

96. Part of the Blade of an Italian Dagger, serrated and pierced. Full size. 

Meyrick (Skelton), 1. c, vol. ii. pi. cxiii. 14. XL 
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PRIMITIVE AVARFABE 

II 

ON THE RESEMBLANCE OF THE WEAPONS OF EARLY MAN. THEIK 
VAELVTION, CONTINUITY, AND DEVELOPMENT OF FORM,' 

General Bemarkt. 

In June, 1867, I had the honour of reading a paper at this 
lostitution, which has since been published in the Journal, the 
object of which was to point out the resemblance wliich exists 
between the weapons of savages and early races and the weapons 
with which nature has furnished animals for their defence. 

In continuation of the same subject, my present communication 
will relate to the resemblance to each other of the weapons 
of races sometimes widely separated, and of which the connexion, 
if it ever existed, has long since been consigned to obscurity. 
I aball endeavour to show, bow in these several localities, which 
we so remote from one another, the progress of form has been 
developed upon a similar plan, and, though to alt appearance 
independently, yet that under like conditions like results have been 
produced ; and that the weapons and implements o£ these races will 
sometimes be found to bear so close a resemblance to each other, 
as often to suggest a community of origin, where no such com- 
mon origin can have existed, unless at the very remotest period. 

We shall thus be brought to the consideration of the great 
problem of our day, viz. the origin of mankind, or rather the 
origin of the human arts; for the question of man's origin, 
whether he was himself created or developed from some prior 
form, whether since the period of his first appearance he has by 
variation separated into distinct races, or whether the several 
rsocB of mankind were separately created, are questions which, 
however closely allied, do not of necessity form part ot our 
present subject. It has to deal solely with the origin of the 
arts, and more particularly with the art of war, which in the 

' A Lecture delivered at the B»;kl Doited Service IlutttatioD on June 6, 
1848, u»d pnnted In tJi* JourHoi i^ at R.TJ. s. Intl., val. xii (1868), pp. 390- 
4W, pL srU-ni (-PlAta XU-XTI berewilh). 
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infancy of society belonged to a condition of Ufe so oonstant and 
universal as to embrace witbin its spbere all other arte, or at lea^t 
to be eo intimately connectod with them as to require the same 
treatment ; the tool and the weapon being, as I ehall preeentlfj 
show, often identical in the hands of the primaeval savage. 

These prefatory remarks are necessary because it will be 
that the general observations I am about to offer on the sabject 
are fully as applicable to the whole range of the industrial art« 
of mankind as to the art of war. My illustrations, however, will 
be taken exclusively from weapons of war. 

Is not the world at the present time, and has it not alwsyv 
been, the scene of a continuous prepress? Have not the 
grown up from an obscure ori^n, uid is not this growth 
tinuing to tiie present day ? 

This is the question which lies at the very threshold of our subji 
and we must endeavour to treat it by the light of evidence alone, 
apart from all considerations of a traditional or poetic character. 

I do not propose here to enter into a disquisition upon the 
functions of the human mind. But it must I think be admitted, 
that if man poasesficd from the firet the same nature that belongs 
to him at the preeent time, he must at the oommencement of his 
career in this world have been destitute of all creative power. 
The mind has never been endowed with any creative faculty. 
The only powers we possess are those of digesting, adapting, 
and applying, by the intellectual faculties, the experience acquired 
through the medium of the senses. We come into the world 
helpless and speechless, possessing only in common with the 
brutes such instincts as are necessary for the bare sustenance of 
life undi.^ the most facile conditions ; aJl that follows aftemarde 
is dependent purely on experience. 

Whether we afterwards become barbarous or civilized, whether 
we follow a hunting, nomadic, or agricultural life, whether we 
embrace this religion or that, or attain proficiency in any of the 
arts, all this is dependent purely on the accident of our birth, 
which places us in a position to build upon the experience of our 
ancestors, adding to it the experience acquired by ourselves. For 
although it is doubtless true tliat the breeds of mankind, like the 
breeds of our domestic animals, by continual cultivation during 
many geaerations, have improved, and that by this means races 
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have been produced capable of being educated to a higher degree 
than those which have remained uncivilized, this does not tilter 
the fact that it is by experience alone, conscious or uncomcious, 
8eIf-inipo«ed or compnleory, and by a process of slow and laborioos 
indaction, that we arriTe at the degree of perfection to which, 
according to our opportunities and our relative endowments, we 
ultirnattily attain. 

The amount, therefore, which any one indindoal or any one 
generation ia capable of adding to the civilization of their age 
must be immeaenrably snaU, in comparison with what they 
derive from it. 

I could not perhaps appeal to an audience more capable of 
appreciatiug the truth of theee remarks than to the members of 
an Institution, the object of which is to examine into the im- 
provements and so-called inventions which are from time to time 
effected in the machinery and implements of war. 

How often does any proposal or improvement come before 
this Institntion which after investigating its antecedents is found 
to possess originality of design? Is it not a fact that even the 
most ingenious and successful inventions turn out on inquiry to 
be mere adaptations of contrivances already existing, or that they 
are produced by applying to one branch of industry the principles 
or the contrivances which have been evolved in another. I think 
that no one can have constantly attended the lectures of this or 
any similar Institution, without becoming impressed, above all 
things, with the want of originality observable amongst men, 
and with the great calls which, even in this age of cultivated 
■ntellects and abundant materials to work upon, all inventors are 
obliged to make upon those who have preceded them. 

Since, then, we ourselves are so entirely creatures of education, 
and derive so little from our own unaided resources, it fallows 
that the first created man, if similarly constituted, having no 
antecedents from which to derive instruction, could not, without 
external aid, have made any material or rapid advance towaida 
the initiation of the arts. 

80 fully has the truth of this been recognized by those who 
are not tfaemselves advocates for the theory of development, tbat 
1 order to account for the very first stages of human progress 
tltey have found it Decenary to assume the hypothesis of super- 
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natural agency : such we know w&s the belief of the classical 
pagan nations, who attributed the origin of many of the artfi to 
their gods ; such we know to be the tradition of many savage 
and semi-civilized nations of modern times that have attained to 
the iiret stages of culture. But we have already disposed of this 
hypothesis at the commencement of these remarks, by deciding 
that our arguments should be baaed solely upon evidence. We 
are, therefore, under the necessity of assuming, in the absence of 
any evidence to the contrary, that none but the agencies which 
help us now were at the disposal of our first anceetors, and the 
alternative to which we must have recourse is that of supposing 
that the progress of those dtLys was immeasurably slower than it 
IB at present, and that vast ages must have elapsed after the first 
appearance of man before he began to show even the first indica- 
tions of a settled advance. 

Yet the complex civilization of our own time has been bnilt on 
the foundations that were laid by these aborigines of our species, 
while the brute creation may be said to have produced little more 
than was necessary to their own wants or those of their imme- 
diate offspring. Man has been the agent employed in a work of 
continuous progression. Generation has succeeded generation, 
and race has succeeded race, each contributing its quota to the 
fabrication of the edifice, and then giving place to other work- 
men. But the progress of the edifice itself has never ceased ; it 
has gone on, I maintain (contrary to the opinion of some writers 
of our day), always in fulfilment of one vast design. It is a work 
of all time. 

To study it comprehensively, we must devote ourselves to t 
contemplation of the edifice itself, and set aside the stndy c 
mankind for separate treatment, for it is evident that i 
has been fashioned, not as the designer, but simply aa 
unconscious instrument of its erection. Each individual 
been impelled by what — viewed in this light — may be regarded 
as instincts sufficient to stimulate him to labour, but faUiB_ 
immeasurably short of a comprehensive knowledge of thfl ■ 
great scheme, towards which he is an unconscious contributor. 
Of this he knows no more than the earthworm knows it to 
be its function to cover the crust of the earth with mould, or . 
the small coral polypus knows that it is engaged in the erectu 
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of a barrier reef. No comprehensive Bcheme of progresa need 
be searched for in the pigmy intellect of man, &nd if we are 
ever destined to acquire any knowledge of the laws which 
infloeiice the growth of civilization, we must look for them 
in an investigation of the phenomenon itself, by studying ite 
phaees and the sequence of its mutations. In short we must 
apply to the whole range of human culture, to the arts, whether 
of peace or war, the same method whioli has already been 
applied with some succesa to the history o£ language. 

It has been shown that the speech of our own day has been 
the work of many generations and of innumerable distinct races ; 
its roots are traceable in the utterancuB of the untutored savage. 
No nation ever consciously invented a grammar, and yet lan- 
guage has been shown to be capable of being treated as a science 
ot natural growth, having its laws of mutation and development, 
never dreamt of by any of the many myriads of individuals 
that have unconsciously contributed to the formation of it- 
May not all the products of human intellects in the aggregate 
be made amenable to the eame treatment, and, like language, be 
foond to be influenced by laws of evolution and progress? 

That these remarks are not merely speculative, that the 
progress of civilization has been continuous and conneeted, while 
the races which have been engaged in the formation of it, like 
iadividuals, have had their periods of birth, maturity, and decay, 
i« sofficiently proved by histttry. 

In Egypt and in Assyria, we see the remains of ancient and 
formerly populous cities, where now the nomadic Arab pitches 
bis tent or wanders with his flocks, thus showing that relapses 
of civilization must have occurred in those particular localities 
where such phenomena are observed. But we know also from 
I hiBt"ry that the civilization which once flourished in those 
countries did not expire there, but was transferred thence to 
other places ; that the culture of Assyria and of Egypt passed 
into Greece and developed there; that from Greece it extended 
to Rome, and in the hands of a new people passed through fresh 
pbasea ; that after the destruction of the Roman Empire it lay 
dormant for many ages, only to rise again on its original baais, 
extended and fertilised by the introduction of freeh blood; that 
ve ourselves are the inheriton o£ the same arts, cast<an8, and 
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iwtibiliaaa, nKKlified *iid improved ; and finally, that civilization, 
^Kfmu^ag in »H directions, as it continues to move westw&rd, is 
■aw in proc«es of being received back by those ancient countries 
in whie4i it originated, in a condition far more varied and 
divereified than it oonld ever have become, bad it beea confined 
to • single people or country. 

FMninfl now from the known to the unknown, we come to the 
ttoij of prehistoric times, prepared to find that every freeh 
•very helps as to trace backwards the arts of mankind in 
iken coatinnity towards their source. 
Tnencing with the Sason and the Celt, and passing from 
to the lake dwellers, and on to the inhabitants of caves, 
nees whose successive periods of existence are determined chiefly 
hy the animals with which their remains are associated, we find 
that, according' to their antiquity, they appear to have lived in 
a lower and lower condition of culture, until in the drift period, 
coeval with the extinct mammoth and the woolly haired rhioo- 
cvros, wc find the earlJeet traces of man, scantyand unsatisfactory 
though they be, yet sufficient to show that he must have existed 
in a stat« so rude, as to have devised no better implemcnte than 
flints pointed at one end, and held in the hand. 

These suecessive prehistoric stages of civilization have 
divided into the stone, the bronze, and the iron ages of mankint 
The evidence upon which this classification is based, has 
BO ably set forth in the works of Sir John Lubbock and othei 
that I need not refer to it further than to state that, 
treatment of the origin and development of the weapons of war, 
1 shall in a great measure follow the same arrangement. 
But I shall endeavour to trace the development of Jhrm 
rather than the material of weapons, and to show by examples 
taken from various distinct periods, and especially by illus- 
trations taken from existing savages, the various agencies 
which appear to have operated in causing progression during 
the earliest ages of mankind. 

Of these, the first to be considered is undoubtedly tb« 
ntilization and imitation of natural forma. Nature vraa the onljr 
instructor of primaeval man. 

In my previous paper, I discDBsed this mbjeot at some 
length, giving many nzamples iu iriiich ths we^ona of animals 
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have been employed by man. But besides these weapons derived 
from animale, primaeval man muet no doubt at first have 
employed the natural forms of wood and bone, and of stoaea 
either fractured by the frost, or rolled into convenient forms 
upon the seashore. 

This principle of the utilization and imitation of natural forms 
appears to bear precisely the same relationship to the develop- 
ment of the arte, that, in the science of language, onomatopoeia 
has been shown to bear to the growth and development of 
articulate speech. In the attempt to trace lan^age to its 
origin, onomatopoeia, or the imitation of the sounds of animals 
and of nature, appears not only to have been the chief agent in 
initiating the growth of language, but it has also served to enrich 
it from time to time, eo that even to this day, poetty and 
eloquence in a great measure depend on the employment of it. 
Bat apart from this, language has had an independent and 
systematic growth of '\\s own. 

So, in like manner, men not only drew upon nature for their 
ideas in the infancy of the arts, but we continue to copy the 
forms and contrivances of nature with advantage to this day. 
But apart from this, we must look for an independent origin 
and growth, in which form Euoceeded form in regular continuity. 
Many a lesson has still to be learnt from the book of nature, 
the pages of which arc sealed to us until, by the natural growth 
of knowledge, we acquire the power of reading and applying 
them. Imitation therefore, though an important element in the 
initiation of the arts, would not alone be sufficient to account for 
fljo phenomenon of progress. 

The next principle which we shall have to consider, is that o£ 
Tariation. Amongst all the products of the most primitive races 
tA man, we find endless variations in the forms of their imple- 
ments, all of the most trivial character. A Sheffield manu- 
fiKturer informed me, that he had lately received a wooden 
model of a dagger-blade from Mogadore, made by an Arab, 
who desired t« have one of steel made exactly like it. Accord- 
ingly my informant, thinking that he had found a convenient 
market for the sale of such weapons, constructed some hun- 
dreds of blades of exactly the same pattern. On arriving at 
Uieir destination, however, they were found to be unsaleable. 
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Altbough precisely of the type in general use about Mogadore, all 
of wliich to the European eye would be eonsidered alike, their 
uniformity rendered them unsuited to the requirements of the 
inhabitants, eaeh of whom piqued bimself upon posseesing bis 
own particular pattern, the peculiarity of which conGiBted 
having some almost imperceptible difEerence in the curve 
breadth of the blade. 

In the earliest stages of art, men would of necessity be led 
the adoption of such varieties by the constantly differing foi 
of the materials in which they worked. The uncertain fractures 
of flint, the various curves of the trees out of which they con- 
structed their clubsj and the different forms of bones, would lead 
them imperceptihiy towards the adoption of fresh tools. Occa- 
sionally some form would be hit upon, which in the hands of its 
employer would be found more convenient for use, and which, by 
giving the possessor of it some advantage over his neighbours, 
would commend itself to general adoption. Thus by a process, 
reeemhling what Mr. Darwin, in his late work, has termed 
' unconscious selection ', rather than by premeditation or design, 
men would be led on to improvement. By degrees some forms 
would be found best adapted to one pursuit, and some to another; 
one would be used for grubbing up roots, another for breaking 
shells, another for breaking heads; modes of procedure, acci- 
dentally hit upon in one class of occupation, would suggest 
improvements in another, and thus analogy, coming to the aid of 
accidental variation, would give an impulse to progress. That 
would commence that ramification of the art«, occupations, 
sciences which, developing simultaneously and assistiDg 
other, has borne fruit in the civilization of our own times. 

I am aware that it will be found extremely difficult to realise 
a condition of human existence so low as that which I am 
suppoaingj and that many persons will deny the possibility of 
mankind having ever existed in a condition so helpless as to 
have been incapable of designing the simple weapons which we 
find in the hands of savages at the present day. It is as difficult 
to place one's self in the position of a being infinitely one's 
inferior, as of a being greatly one's superior in intellect. ' Few 
persons,' saya Professor Max Milller, ' understand children, still 
fewer antiquity.' Our own experience cannot save us in esti- 
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mating tbe powers of either, for, long before tlie period of wliich 
wc have the earliest recollcctioD, we hod ourselves undet^one 
a oourse o£ unconsctons education in the arte of a civilized 
community ; our very first utterances were in a language which 
was in itself the complex growth of agee, and the improvement 
of our natural faculties, resulting from the continued cultivation 
of our race, euhancee the difficulty we find in appreciating the 
condition of our liret parents. 

» Another fertile aource of variation arises from errors in succee- 
■ive oopies. j^t a time when men had no measures or other 
appliances to assist them in copying correctly, and were guided 
only by the eye, an implement would soon be made to assume 
a very different a}»i>earance. Mr, Evans has shown in his work 
on the ' Coins of the Ancient Britons ' (p. 1 67) how the head of 
Medusa, copied originally from a Greek coin, was made to pass 
through a series of ap[>arently meaningless hieroglyphics, in which 
the origiwil bead wae quite lost, and was ultimately converted into 
a chariot and four. We must not, however, attribute all variation 
to this cause, for I quite agree with a remark made by Mr. Raw- 
Unson in his ' Five Great Monarchies', that such varieties are more 
frequently noticed in L'ases where the contrivance is of home 
growth, than in those which are derived from strangers. 

The third point which we shall have to consider in relation to 
continoity, is the retarding element. Under this head, incapacity 
must at all times, and especially in the infancy of society, have 
played the chief part. But as civilization progressed, other 
agencies would come in to influence the same result ; prejudice, 
force of habit, principles of conservatism in which we have been 
told by Mr. Mill that all the dull intellects of the world 
habitually ensconce themselves, a thousand interests of a retard- 
ing tendency, rise up at the same time as those having a pro- 
gressive influence, and prevent our advancing by other than 
well -measured paces. 

Tbe resultant of these contending forces is continuity. If we 
could but put together the missing links; if we could revive 
oontrivances that have died at their birth, and expose piracies ; 
if we could penetrate the haze that is so often thrown over 
continuity by great names, absorbing to themselves the credit of 
GontriTanees that belong to others, and thereby causing it to 
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appear tkat progress has advanced with great stridee, where 
creeping was in reality the order of the day; we ahoa]d find 
that there is not a single work of man's hand which hae not its 
history of slow and continuous dcTelopmentj capable of being 
traced back, like branches of a tree, to its junction nHth others, 
and so on until the roots of all are found to lie in the simplest 
oontrivances of primaeval man. 

But we must not eipect that we shajl be able, in the existing 
state of knowledge, to trat'e this continuity from first to last, for 
the links that are loKt far exceed in number those which remain. 
The task may be compared to that of putting together the frag- 
ments of a tree that has been cut up for firewood, and of which 
the greater part has been burnt. It is only here and there, after 
diligent search, that we may expect to find a few piece«< fitting 
in such a manner as to prove that they belonged to the same 
branch. We do not, on that account, abandon our conviction 
that the tree once grew, that every large branch was once a small 
twig, and that every limb developed by a natural process into the 
form in which we find it. The difficulty we have to contend 
with is precisely that which the geologist experiences in tracing 
his palaeontologtcal sequence. But it is far greater, for natural 
history has been long studied, and the materials upon which 
Mr. Darwin founds his celebrated hypothesis have been in 
process of collection for many generations. But continuity, 
in relation to the arts, can scarcely yet be said to be established 
as a science. The materials for the science have not yet been 
even classified, and classification is a process which must always 
precede continuity in the study of nature. Classification defines 
the margin of our ignorance ; continuity results from the exten- 
mon of knowledge, by bridging over the distinction of classes. 
Travellers, for the most part, have been in the habit of bringing 
home, as curiosities, the most remarkable specimens of weapons 
and implements, without much regard to their hi§tory or 
evidence they convey; and their descriptions of them, as a geni 
pule, have been extremely meagre. Until quite recently, t^J 
curators of our ethnographical mnseums have aimed more at 
the collection of unique specimens, serving to exhibit well- 
marked differences of form, than such as by their resemblance 
enable us to trace out community of origin. The arrangement 
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of them has been almost universally bad, and has been calculated 
rather to display the Mveral articles to advanta^, on the principle 
of shop windows, than to facilitate the deductions of ecienoe. 
The antiquities of Bava^e rac«s, moreover, have s« yet been almost 
wholly unstudied. 

Notwithstanding these difficulties, we are able to catch 
glimpses of evidence, here and there, which, when put together 
systematically, and when the vestiges of antiquity are illustrated 
by the implements of existing savages, will, I trust, be found 
Bofficient to warrant the principles for which I contend. 

Combination of Tool and Weapim. 
In the earliest ages of mankind, when all men were warriors, 
and before the division of labour, consequent on civilization, bad 
separated the arts of peace and war into distinct professions, we 
most expect to find the same implement frequently employed in 
the capacity of both tool and (veajwn. Even lonj; after the very 
earlieet ages of which we have any historical or archaeological 
record, we often find a combination of tool and weapon in the 
same forms, especially amongst those semi-civilized and savage 
races of our own times, whom we regard as the representatives of 
antiquity. The battles of liberty, from the age of the Jews and 
Philistines down to the time of the last Hungarian revolution, 
have always been fought by the subject people with weapons 
made out of the implements of husbandry. We read in the first 
of Samuel, chapter siii, ' Now there was no smith found in all 
the land of Israel : for the Philistines said, Lest the Hebrews 
make them swords or spears : but all the Israelites went down 
to the Philistines, to sharpen every man his share ' (the blade of 
the ploughshare), 'and his coulter' (a kind of knife), 'and his 
ax, and his mattock ' (a kind of pickaxe). ... 'So it came 
to pass, in the day of battle, that there was neither sword nor 
spear found in the band of any of the people that were with 
Saul and Jonathan.' In the revolts of the German peasantry, 
in the fifteenth and sixteenth centuries, the bands of insurgente 
armed themselves with threshing flails and scythe blades. In 
1794 and 1831, the Polish peasantry were similarly armed'; 
aod it was from such implements of husbandry that weapons 
■ EJemiD, I. c, p. U7. 
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fike the military flail, the bill, and the yataghan, derived their 
origin. In the recent outbreak in Jamaica (which, had it not 
been ably and powerfully put down, would have led to the 
deEtroctioD of the whole white population) the negroes armed 
themselves with weapons of husbandry. In the proclamation of 
Paul Bogle, he says ; "Every one of you must leave your house, 
take your guns; who don't have guns, take cutlasses.' The 
cutlasses here referred to were the implcmentB used for cutting 
the Gugar-cane, sharp on the concave edge, and are the same 
which, having been used as weapons by the negroes in their 
own country, have continued to be employed by them ever since. 
In like manner, we learn from Symes's 'Embassy to Ava in 
1795 ',^ that the Burmese use the sabre both for warlike purposes, 
as well as for cutting bamboos, felling timber, &c. ; it is the 
constant companion of the inhabitants for all pui-poses, and they 
never travel without it. In Borneo, the peculiar sword-like 
weapon, called the ' parangilang ', is used both as a weapon, and 
also for felling trees, and the axe of this country is constructed 
BO that, by turning it on the helve, it can be used cither as 
a weapon or as a carpenter's ase. In like manner, the Kaffir 
axe-hladc, by simply altering its position in the handle, is used 
either as a weapon, or for tilling the ground. The North 
American Indian tomahawk, like the Kaffir axe, is used for 
many different purposes ; the spear-head of the Kaffir ass^aj 
is the knife that is used for all purposes of manufacture, and 
Captain Grant says that the Watusi of East Central Africa 
make alt their baskets with their spear-heads.^ The weapons 
edged with sharks' teeth, to which I referred in my former 
paper, are used iu the Marquesas and other of the South Sea 
, Islands, as much for cutting up Gsh and carcasses as for warlike 
I purposes.^ Dr. Kleram, in his valuable work on savage and 
early weapons, describes the wooden pick used by the inhabitants 
of New Caledonia both as a weapon, and also for tilling the 
ground,* and he gives reasons for supposing* that in Egypt and 
many other parts of the world, the form of the plough was 
originally derived from that of the hat«het or hoe, used for 
tilling purposes. The hoe used in East Central Africa, which 

■ PiltkGrMn (IHI 1 ), vol. u. p. 601. ' I 

' KlMnn, I. «., p. 62. • 1. c, p, 7& 
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ftlfto, like the Kaffir axe, serves *ag a taetfiuia-fif exi^^'^'in lifli: 
of money, evidently derived its form from that of a spear or' 
arrow head. The spade, formerly need in this couotty, and 
represented in old pictures, which ig etill used as a Bhovel in 
Ireland, is a point«d spear-like iDEtniment, and the ' loy ' or 
spade BtUl used in all parts of Ireland U hafted exactly in the 
same manner as the bronze celt of prehistoric times. Dr. Klemm 
{I. c, p. 119) gives an illustration of an aie used by the Norwegian 
peiasante both as a tool and weapon. Spekc describes the Usoga 
tribe* as being armed with huge nbort-handed spears, adapted 
rather for digging than for war ; and Barth describes the Bor- 
Donese troops in Central Africa digging holes with their speare, and 
employing them in searching for water.* The Australian 'dowak', 
a kind of club with a flint attached, combines the purposes of 
a tool and weapon. We know from the abort sticks upon which 
the small arrow-heads of quartz found in the Peruvian tombs are 
mounted, that they must have been used as knives as well as for 
noissile purposes. Professor Nilsson says that flint-barbed arrow- 
heads, of precisely the same form, are used by the inhabitants of 
Tierra del Fuego as knives,' and Mr. Stephens, in his travels in 
Central America, shows reason for supposing that the large stone 
idols in Copan were carved with similar arrow-points,* no other 
instmment capable of being used for such a purpose having been 
found in the neighbourhood. 

Examples of this class of evidence might be multiplied ad 
imfinUum ; but enough has already been said to afford good 
grounds for believing that many of the implements of stone 
and bronze which are found in the soil, may have been used 
for a great variety of purposes, and that, especially in the 
earliest stages of culture, wo must be careful how we attribute 
especial purposes to iooh and weapons because they appear to 
differ from each other slightly in form. This is more especially 
80 when, as is almost invariably the case, the several distinct 
types are found— when a sufficient number of them are collected 
and arranged— to pass almost imperceptibly into each other by 
' Sptkn, Jtunal <tfVu Diitattry (tftlu S«iru ofthi KOt (London, IB63), p. 460. 

* Buth, TravcU, vol. iti. p. 168. 

' NilBon, niPrinitin JnJkoManta ^.Scandinavia, edit«d bySirJohnLubbook 
F (Si4 mL. London, 1868), p. «t. 

* Lloyd Sleplieiu, fncid«nt*ii/'rRiHr in Cmfrofilniirica (London. l8M\p,iM., 
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; MpqeQtinj^liokB ; she)A'ihg*tlia£ toe differences observable bet' 
any two implemeots of the same cW?, when brought tog^l 
and contraeled, are rather due to the operation of a law 
Tariation and development in the fabrication of the tool itself, 
than to an intention on the part of the constructor to adapt it to 
particular purposes, and that it« application to euch especi&l 
purposes must have followed, rather than itself Have influenced, 
the development of the tool. 

TraMttwnfrom the Brlfl to the Cell Type. 

My first illustration must of necessity be taken from the 
implements of the drift, the earliest records of human workman* 
ship that the researches o£ science have &s yet revealed to ua. 
These, to use -the words of Sir Charles Lyell, ' were probably 
used as weapons both of war and the chase, to grub roots, cut 
down trees, or scoop out canoes.' ' 

I will not attempt during the brief time allotted to me on the 
present occasion, any detailed account of the evidence of the anti- 
quity of these weapons, assuming that the works of Sir Charles 
Lyell, and Sir John Lubbock, will have rendered this subject more 
or less familiar to most persons at the present day, hut I will 
contine myself to pointing out the indications of variation and 
of improvement observable in the implements themselves. 

I have arranged upon diagram No. 1 (Plate XII) a series of 
specimens of the same type from nearly every pait o£ the globe. 

All the figures given in these diagrams are traced from the 
implements themselvee, and reduced by photography ; they may 
therefore be regarded as facsimiles, a point of great importance 
when our subject has to deal with the minute gradations of 
difference observable between them. Figures I to 11 are of the 
drift type. Casts of the originals of some of them, and specimens of 
the implements themselves, are also upon the table for comparisoii. 

I may here acknowledge the great obligation I am under to 
Mr. Franks for the facilities he has afforded me in drawing 
many of these specimens in the Christy Collection ; to Dr. Watson 
for a similar permission in regard to the valuable collection of 
arms in the India Museum ; and also to Dr. Birch of the 
British Museum. A large proportion of my illustrations 
* I^ell, AtOiilUfilt <if Han (LoDdon, 1873), p. 
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taken from the excellent Museum of this Institation, and 
others are from my own collection. 

Of the drift Bpecimens which I have selected t^ illustrate the 
diagrams, five are from the gravel beds of St. Acheol, in order 
that we might have an opportunity of observing the variation 
in implements derived from the same locality, and probably 
belon^^ing to the same or nearly the same period — chips in fact 
from the same workshop. 

It has been usual to classify these drift implements in two 
divisions ; the spear-head form, and the oval form. Of the first 
or spear-head form, figures 2 to 4 are typical examples; of the 
oval form, figure 8 is the best illustration. I ventore, however, 
to think that a distinction more clearly embodying- a principle 
of progress may be made by dividing them differently, and by 
placing in the first class those which are either left rough or 
rounded at one end and pointed at the other, of which figures 
1 to 7 are examples ; and in the second class, such as are chipped 
to an edge all round, of which figures 8 to II are types. My 
reason for preferring this classification to one dependent on 
ODtline is this. The first class having the natural outside 
coating of the flint or a roughly rounded surface on one side, 
appears to be in every way adapted to be held in the hand; 
whereas the second class, of which a beautiful specimen in the 
Christy Collection from St. Aoheul is represented in a front and 
side view in figure 10, could not conveniently be used in the hand 
ae a tool or weapon, without injury to the hand from the sharp 
edge with which its periphery is surrounded on all sides. If, there- 
fore, we see reason for supposing that one class of implements was 
employed in bandies, whilst the other may have been used in the 
hand, I think this constitutes a more important distinction, and 
one more obviously implying progress, than a classification which 
merely involves a modification of outline, which may have resulted 
from no more significant cause than a difference in the fonn of 
the flint nodule out of which the implement was made.' 

Another important distinction between these drift implements 

■ I un iDformed by an eje-witnen, that the Australian sivsgea, in climb- 
ing trpw, use implemeiitA uescly simtlar to theie, to cut notelie* for their 
feet. The implemeDt ia held in the hand, without uijr handle. Others ore 
Died in hoodie*, either foatened with gum, or con^iting of a withe puiod 
nmoil the stone and tied undernestli. 
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M thufl arranged, arises from the different purj)08es to which tbejr 
I may have been put by the fabricators. The firet class, figfnres 1 
to 7 — it will be seen by the side view of them — could have beeo 
used only ae spears, picks, or daggers, the pointed or sniatl end 
being employed for that purpose, whereas the latter class, Jiguree 
8 to 11, are equally available for use as axes with the sharp aad 
broad end. It is quite possible therefore, that we may see 
in these vestiges of the first tools of mankind (jipecimens of 
varieties of which are found in the same beds at St. Acheul), 
point of divergence between the two distinct classes, which must 
certainly be regarded a.>4 the two most constant and universal 
weapons of mankind in all ages and countries of the world, viz. 
Uie spear and tbcase; the small end developed into the spear and 
into all that class of tools for which a point is required ; and from 
the broad end we obtained the axe and all those tools which 
either as chisels, choppers, gouges, or battle-axes, have continued 
in use with an endless continuity of development and modification, 
»nd a world-wide history up to the present time. I am aware 
that in the St. Acheul implements, m well as in those of similar 
form from the laterite beds of Madras, we find occasionally eped- 
gtens in which the small end is made broader, as if indicating the 
vndual development of an edge on that side, but upon the whole 
I think the balance of evidence is in favour of the broad end 
WviiMC originated the axe form. 

Ni^thing, it will be seen, can be more primitive than tbeee 

|M«bb or tnore gradual than their development. They are per- 

|h4tv con^ixtent with the idea that the fabricators of them were 

j)k a «widili'>n closely verging upon that of the brutes. Apes are 

■«• to u»e stones in cracking the shells of nuts. The advan- 

» t« be derived from a pointed form, when it accidentally fell 

t, i/kt hand, would suggest iteelf almost instinctively to any 

L k|Dwt <U«b)e of profiting by experience and retaining it in the 

Aocidental fractures, producing a shaqj edge, « 
I k|^ %^ tmituTDfi of design, and thus we may easily suppose 
I ^'^ MtftMncnts w are represented in the first few figures of 

k wwt nccciwirilj have resulted from the very earliest 
Wiw^tH* «A»ts of primaeval man. 

t vwy fint, « peculiar mode of fabrication appears to 
id, whiob consisted of chipping off Hakes from 
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•Iteraate sides of tbe flint, and ihe facets tbus left upon the flint 
produce the wavelike edge which you will see in the side views of 
all the implements here represented. This method continued to 
be employed throughout the entire stone age, in all parts of the 
nniverse, and is characteristic not merely of tbe drift, bat of the 
cave, pfahlbauten, and surface periods. 

The numerous intermediate gradations of form, whether 
between the oval and the spear-head form, or between the 
thick and the sharpened form, have been noticed by Sir Charles 
Lyell (1. c, p- 164), By selecting specimons, and arranging tfacm 
in order from left to right, I have endeavoured to tiace the tran- 
sition from the drift type to the almond-shaped celt type, which 
Utter is common to the stone age of mankind, whether ancient 
or modem, in all parts of the world. 

Had the discovery of drift implements been confined to one 
I locality or to one district, it is probable it woaid have attracted 
I bat little notice. As early as the first year of the present ccntiirj' 
the attention of the Society of Antiquaries had been drawn by 
Mr. Frere to the eiisfcence of these implements, in conjunction 
with the remains of tJie elephant and other extinct animals at 
Hoxne in Suffolk. An illustration of the specimens from thif' 
locality is given in figure 4. Mr. Frere described them as 
' evidently weapons of war, fabricated and used by a people who 
had not the use of metals '. But little or no attention was paid 
to the subject until the discovery by M. Boucher de Perthes of 
precisely similar implements associated with the same class of 
remains, in the drift gravel of St. Acheul, near Amiens, in 
1858.' Since then many other discoveries have been made, and 
still continue to be made, by Mr. Prestwich, Mr. Evans, 
Mr. Flower, Mr. Bruce Foote, and others, not only in this 
cotmtry bat also in Asia and Africa, showing, in so far as the dis- 
coTcriee have hitherto gone, that this drift type, like the almond 
celt tyi>e, is common to the earhest ages in all parts of the 
world, and that everywhere the drift type preceded the almond- 
shaped celt type, and is found in beds of earlier formation. 

' Mr. Frcm'B ftret diMorerr was in 1797 IJrthatelogia., liiL p. S04). iH. 

I Bouohor de PerUiM began work in 1837 (St la CrMion, Paris, 1888), and 

I puliliafaMl his AntlqMit OtUifuu et AnUdOiirirfim* (vol i) in 18*7. Hi« 

' « weru, bowaTu, not verified and aoovpted hy the Briliah ul>aervere 

-Bo.) 
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Figure 5 is a drift-shaped implement from the laterite beds of 
Madrasj of exactly the same form as those found in England. 
Figure 6 is an implement of the Fame olass From the Cape of 
Good Hope, found fourteen feet from the Burface. In America, 
implemente of the drift type have not yet been discovered, but 
Btone Bpear-heads have been found in Missouri in connexion with 
the elephant and other extinct animals. Figure II is fnan 
a mound of sun-dried bricks at Ahou Sharein, in Southern Baby- 
lonia, obtained by Mr. J. E. Taylor, British Consul at Basrah ; 
it is a chipped flint ; in form it is of the drift type, and it« out- 
line is precisely that of some of the Carib celts found in the West 
India Islands ; it also closely resembles in form others from tbe 
Pacific *; its edge was evidently at the broad end. Another of the 
same type waa found at Mugeyer in Babylonia, and a third closely 
resembling the two former was found in a cave in Bethlehem.i 

The celt type has not as yet been found in the French 
of the reindeer period, but it ie common in the ' pile dwellings 
the Swiss lakes. Some of the French cave specimens, howefl 
closely approach the drift form, and in place of the celt, we have 
a peculiar kind of tool trimmed to a cutting edge on one side 
and having the other round for holding in the hand. As, 
however, these do not fall into tbe direct line of development, 
but may be regarded as a branch variety, I have not figured 
them in my diagram, but pass at once, though almost im] 
ceptibly as regards form, from the drift to the surface tj-pe. 

Figure 12 formed part of a large find of flint implemi 

discovered by myself in the ancient British camp of Ciasbary, 
near Worthing — an account of this discovery was communicated 
by me to the Society of Antiquaries at the commencement of 
the present year.' The period of these Cissbury implements 
must be fixed at a very much more modem date than those of 
the drift, with which they are associated in my diagram, having 
been found in conjunction with the carUest traces of domestic 
animals, such as tbe Bos longifrons, Capra hircus, and Sus; 
they may, however, be classed with the stone age, no traM 
of metal having been discovered with them, although from 
to 600 flint implements were found in the camp. The peculi 

■ 8e« flgurea £3 and sa, u wall aa figure 17 a from Central Indi*. 

■ Man.>h fi, 16(18. pnt. Soe. Jn(. LoniL Snd Ser. n. p. K : 



loeely 

have 

: side 

As, 

nent, 

btUT, I 




PRIMITIVE WARFARE 



107 



of the Ciesbury find, however, consists in the discovery (in the 
nine pita in which celts ot the type represented in figure 13 
were found) of a few flinta closely approaching the drift type, 
being thick at the broad end, and also of a large number 
reiietDbliDg thoee found in the French caves, trimmed to an edge 
on one aide, and adapt«d to be held in the hand. So that the 
Ciesbury find, although belonging to what is usiuiUy called the 
surface period, contains specimens affording every link of 
connexion between the drift and the almond-shaped celt type. 
This discovery must, I think, be regarded as a step in knowledge 
of prehistoric antiquity, and a decided accession to the science 
of continuity, for Sir John Lubbock has told us in his preface 
to the work ot Professor Nilsson, lately published ', that the 
Palaeolithic, i. e. the drift types, 'have never yet been met 
with in association with the characteristics of a later epoch.' 
I shall therefore be interested to know whether, after an 
examination of the Cissbury specimens, which I have presented 
to the Christy Collection, Sir John Lubbock may be induced to 
alter bis opinion on that point ; for I think it is entirely consistent 
with all that is known of early races of mankind, that early 
^rpee should be retained in use long after the introduction of 
others that have been developed from them. However this may 
be, I think that in casting the eye from left to right along the 
upper row of diagram No. 1 (Plate Xll), it will puzzle the acutest 
observer to determine where the drift type ends, and that o£ the 
celt begins. If it is contended, as I am aware it will he 
contended by some, that the t}'pical characteristic of the celt 
consists in its being sharp at the broad end, while those of the 
drift are blunt at the broad end, I reply that many of the drift 
specimens are also sharpened at the broad end, more especially 
those represented in figures 9 and 10 from the drift of St. Acheiil, 
Many epecimens from Thetford which I have seen, as, for 
example. Fig. 17 b, from a cast in the collection of the Society 
of Antiquaries, presented by Mr. Flower, approach equally 
elosely to the celt type, as do some of those from the laterite 
beds of Madras, and though they are of rare occurrence in all 
these localities, and are certainly a variation from the normal 

KUnotiin< Primitirt Imhabitanl*^ Sra»ilina:tia,tAiUf\ bjr Sir John Lubbock 
indoM, IM8}, Edilot'* Introdnctlcn, p. xxii. 
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type of drift implemente, Btill they are found in 
numbers to eerve as Imka in connecting the forma of the 
with those of the later period. 

I have dealt somewhat at length upon this part of mj subject, 
owing to the eircumstance of its preeentiog some features of 
novelty in the study of flint implements, and being therefore 
open to criticism on the part of those who are more &vourable 
to the principles of classification than of continuity, with all 
the important concomitants, of division verm* unity, 
those principles involve. 

I nmy now pass briefly over the remaining figures in 
diagram. Figure IS is a specimen found by Mr. Evans'^ 
Spienne, near Mons ; its very close resemblance to figure 
from Cissbury will bo noticed ; in fact the whole of the Spienne 
speeitnens resemble very closely those discovered in Cissbury, 
sxcept thai: Ihe Spienne implements of this class are associated 
with others of polished flint, which gives them a more advanced 
character than those derived from CiKsbury, in which place only 
one fragment of a polished implement was discovered, and that 
in a part of tlie intrenchment which renders it very doubtful 
whether it ought to be associated with the Cissbury find. 
Figures 15, 16, and 17 are from Denmark, Ireland, and York- 
ihire ; — this type, however, is rare in Demnark, most of the 
flint implements from that country being of a more advanced 
chanwU-r, and having usually a rectangular cross-section. 

The lower row of the diagram consists of specimens derived, 
either from what has been termed the neolithic or polished stone age 
of Europe, or from savages who are sttll in a corresponding stage of 
progression in various jjarts of the world at the present time. 

To the former or neolithic stone age of Europe belong 
figure 21 from France, figure 25 from the bed of the Clydi 
in Scotland, figure 27 from the Swiss lake-dwelli 
figiinr 29 from the caves in Gibraltar, figure 30 from Swi 
figure 36 from Portugal, figure 37 from the bed of 
ITiamefi, figure 38 from Ireland, figure 39 from Jelaboi 
in Russia. Precisely identical forms are also found in Germany, 
Italy, and the Channel Isles, Amongst the specimens derived 
from the ancient stone age of other parts of the world, and 
belonging to an age of civilization that is now extinct, may be 
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entiniemt«d figure 22 from Peru, figure 40 from Mexico, 
figure 24 from Ceutral India, figure 41 from Japan, figure 42 
Eram Muguyer, in Babylonia. Nearly BtmiJar ones, but flattened 
at the side, like those common in Di'iunark, have been obtained 
from China and Pegu. Figure 43 is from Algeria, from the 
collection of Mr. Flower. 

The following are examples of the same class of implements, 
used by savages of our own, or of comparatively modem times ; 
— Figures 18 and 19 from Australia; these are generally used 
in a handle, formed by a withe twisted round them in the 
manner still used by blacksmiths in this country. Sometimes, 
however, I am informed by an eye-witness, the Australians use 
these celts in the hand without any handle at all. Although 
polished on the surbce, these Australian celts have been 
compared by Sir Charles Lyell (1. c, p. 79) to the oval forms of 
the drift represented in figure 7. The art of polishing appears to 
have preceded the development of form in this country. Figure 
20, from New Zealand, is a specimen in Mr. Evans's coUection, 
of which he has been so kind as to allow me to take an outline ; 
this form, however, is extremely rare in New Zealand, the usual 
shape of the stone celts from that country being flat-sided, like 
the specimens from Denmark, already noticed. Figure 23 is 
from the Pacific ; figure 26, from Pennsylvania ; these were used 
by the American Indians, previously, and for some time after the 
immigration of Europeans. Figures 31 and 32 are Carib celts from 
my collection, beautifully polished. Figure 33, from St. Domingo, 
is in the Cork Museum. Figure 34, from the Antilles, is in the 
Christy Collection ; both of these have a human face engraved 
opon them. Figure 35 is oE jade, from New Caledonia, in my 
own collection. 

Hafti»g. 

The method of hafting these implements, employed by savages, 
shows that they were used for a variety of purposes ; in some, 
the edge is fastened at right angles to the handle, to be used aa 
an adze, whilst in others the same tool is fastened with the blade 
in a line n-ith the handle, to be used as a chopper or battle-axe. 
In some it is ^-tened with a withe, passed round the stone, as in 
the specimeu from Australia (fig. 44, from this Institution) and 
■Otoe parts of North America ; figun^ 46 is a stone axe from the 
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Ojibbeway Indians, from my i.'ollectiian. At other times it is ia^ 
Berted in the side of a stick or club. A specimen in my collec- 
tion from Ireland (fig. 46), one of the tew that have ever been 
found with handles, shows that this was the method employed in 
that country.' Others are inserted in the end of a bent stick 
(fig. 47), a mode of hafting common in the Polynesian Islands, 
in Africa, Ancient Egypt, Mexico, North America, and New 
Caledonia ; it is employed by the Kalmucks and others, and wa« 
used during the bronze age. Some of the Australian axes were 
fastened to their bandies by a peculiar preparation of gum manu- 
factured for that purpose. 

Dr. Klcmm, in his 'Werkzeug* und Waften', supposes the 
first lessons in hafting to have been derived from nature, by 
observing the manner in which stones are oft«n firmly grasped 
by the roots of trees growing round them, an! he gives several 
woodcuts of specimens of Nature's hafting, which he has collected 
from various sources; one of these, extracted from his work (1, c, 
p. 14), is represented in figure 48. I have plai^d upon tho table, 
in illustration of this idea, an iron mediaeval axe-head (fig. 49), 
which has furnished itself with a handle in this manner, whilst 
buried beneath the surface ; it is said to have been found in 
Glembam Park, Suffolk, eleven feet from the surface. Even to 
this day, when a peaisant in Brittany discovers one of these stone 
celt* upon the ground, he is in the habit of splitting the branch 
of a young tree and inserting the celt into the cleft ; in th« 
course of a year ortwo it becomes firmly fised, and he then cots 
off the branch, and uses the implement thus hafted by nature as 
a hammer for driving nails. In the ' Antiquity Celtiques et 
Ant^diluviennes,' vol. i (Paris, 1847), p. 327, M, Boucher de 
Perthes mentions the discovery of two ancient stone hammer-heads, 
which appeared to have beenfurnishedwithhandlL's by passing the 
bole over the bough of a tree and allowing it to fill up the aper- 
ture by its natural growth, until it became fixed a^ a handle.^ 

It might be interesting, if space permitted, to follow up the 
development of the stone axc-head through its various phaaea 
imtil, in the latest stages, when bronze had already come into 

' The handlp, since iti diaBOTery> '"'■ ^Mon frMtured in four plaoei, and 
liw shrunk h good deal from its ori)(inal sile. 

■ Cr. KembI?, Ilanu Ftraia (LandoD, 1S6S), p. IS4. 
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genera! use for weapons, we find it foruished with a hole through 
the middle for the insertion of the handle. It may, I think, be 
safely eaid that — although nature furtushes numerous examples, in 
many classes of rocks, and especially in fiints, of stones perforated 
with iiolea, and although lliey appear to have attracted the notice 
of the aborigines of many countries by the peculiar superstitious 
reven>nce which is Dft«n found to be attached to such stones wiien 
found in the soil — tliia mode of fastening stone implements in 
their handles did not come iuto use until late in the stone ajge, 
and that even in the bronze age it was but little employed. 
TraHti/ion from Oval to Rectanffvlitr Forms. 

Whether the stone celts having a square or rectangular section 
(such as are found principally in Denmark, New Zealand, 
Mexico, and Pegu), were coeval, or of subsequent development, to 
those of the almond-shape type, may be a matter for conjecture ; 
the small flint hatchets found in the Kitchenmiddens of Denmark 
Appear to approach closely to the rectangular type. It is certain, 
that in the Swisa Lakes both forms are found fully developed, 
and it may be mentioned, as an instance of the constant tendency 
to variation that is everywhere observable iu the weapons of the 
early races of mankind, that of the whole of the celts found at 
Kuasdorf, in the Lake of Constance, though all might be traced 
to the same normal type as regards their general outline, no two 
were alike ; and Dr. Keller gives sections, showing every con- 
ceivable gradation from the square and rectangular to the oval 
and circular section'. It may, however, be afiirmed, that convex 
forms, as a general rule, preceded those having a rectangular or 
concave surface ; it is so in the forms of nature ; the habitations 
of animals are almost invariably convex. Dr. Livingstone men- 
tions " that he found it impossible even to teach the natives of 
South Africa to build a square hut ; when left to themselves for 
a few minutes, they invariably reverted to the circle. All the 
earliest habitations of prehistoric times are found to be circular 
or oval ; even the sophisticated infant of modem civilization, 
when he plays with his bricks, will invariably build them in a 
circular fonn, until otherwise instructed. 

> Knller, TM* lakr Dieting* qf SwilvrhiiuC. IniisL by J. B. Lee t2nd ed. 
Lonaon, 1878), vol. i. pp. Ul-S. 

* Linngitoiie, Uiml'mar^ Tnttls anil Baeartlia in S. AJriai (IS&T}, p. 40- 
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Dtvelopment ^ Spear and Arrow-head Fersu. 

We must now turn to the development of the Beoond great 
cUgb of weapons — the epear and arrow. These may be classed 
together, the arrow being merely the diminutive ot the apear; 
and it may be taken as a ^ner&l rule, applicable to all the 
arts of prehistoric times, that when a given form has once 
been introduced, it will speedily be repeated in every possible 
size that can be applied to any of the various purposes for which 
such a form is capable of being used. Size, in the arte of the 
earliest ages, is no indication of progress. In the same way 
it may be said of the development of the animal or vegetable 
kingdom, size is no indication of improved organiam. 

In the same beds in which the drift-type implements are 
found, flakes, either struck off in the formation of such tools, 
or especially flaked off from a core in a particular manner, 
indicating that they were themselves intended Cor use as tools, 
are found in considerable numbers. No more useful tool could 
have been used during the stone age than the plain, untouched 
flint flake, which, from the sharpness of the edge, is capable 
of being used for a variety o£ purposeB, Those, for example, 
formed of obsidian are so sharp that it is recorded, by the 
Spanish historians, that the Mexicans were in the habit of 
shaving themselves with such flakes. As my present subject 
has to deal exclusively with war weapons, I will not enter into a 
det^ed description of these flakes, further than to observe tliat 
they are found, together vrith the cores from which they were 
struck off, in every quarter of the globe in which flint, obsidian, 
or any other suitable material has been found, and that everywhere 
the process of flaking appears to have been the same. 

Now, the fracture of flint is very uncertain; by constant 
habit, tiie ancient flint-workers appear to have been able to 
command the fracture of the flint in a manner that cannot be 
imitated, even by the most skilful forgers of those implements in 
modem times ; but, notwithstanding this, the varieties of Uie forms 
of the flakes thus struck off must have been very considerable, and 
these varieties must, from the very first, have suggested some of 
the different forms of tools that were made out of them. 

I cannot, perhaps, explain this point bett«r tlian by exhibitiJ 
a nimiber of flakes, found by m}-selE in the bed of the Bai 
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Tooin, in Ireland, at the spot where that river Hows out of 
Lough Xeagh. This was a place originally discoTered by 
Mr. Evans, where probably, in a habitation built npon the 
river, they formerly manufactured flint implements; aod the 
bed of the river for the space of a hundred yards or more a 
covered with the flakes. It will be seen on examining the«e 
flakes, that some of them came off in a broad leaf-shaped form, 
and these, with a very little additional chipping, hav been 
formed into spear-heads. Others longer and thicker have been 
chipped into something like picks, and others thinner and 
narrower than tlie two former, have been need probably a« 
knives; others for scraping skine. We see from thin that 
certain forma would naturally suggest themselves through tht< 
natumi fracture of the flint, and this may to a certain extent 
account, though it does not, I think, entirely account, for the 
remarkable resemblance of form and unity of development 
observable in the spear and arrow heads, derived from lot^alities 
so remote from each other as almost to preclude the possibility 
of their having ever been derived from a common source. 

I havearranged in tabular form,on diagram No. 2 (= Plate XIII), 
representations of spear and arrow heads from all the different 
localities from which I have been able to obtain them in siitHcient 
number to show ^irly the numerous varieties which eai.'h 
country produces. On the top of the diagram, from left to 
right, the e^cveral forms are arranged in the order that nppearK 
most truly to indicate progression ; but it must not bo suppoxcd 
that this arrangement is absolutely correct, for tbo several forme, 
such for example as the tang and the triangular form, were most 
probably derived from a common centre. The specimens from 
each locality ought therefore, in order to display their progreasion 
properly, to be arranged in the form of a tree, branobing from 
a common stem. On the left of the diagram are written the 
different periods and localities, from which the specimens are 
derived- Commencing with the drift^the oldest of which we 
have any knowledge — which is coeval with the elephant and 
rhinoceros in Europe, we have the peculiar thick form already 
described. Tlie examples of the drift period here shown, from 
their small size, must evidently have been used with a shaft, 
M tlwf uo scarcely large enough to hare served aa hand tools. 
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None of the lozenge, t»xtg, or triangular fonns, have ever been 
found in the drift. 

Tlie neit line represents specimens from the French cxm 
of the reindeer period, which are taken from the .Reliquiae 
AquUanicae, chiefly from Dordogne.* It will be seen that in 
these caves the first mde indications of the lozenge and tang 
form are represented, but no perfect specimens of either cbus. 
No example of the triangular form has been discovered. The 
leaf-shape form, however, is well represented. 

In the ancient habitations of the Swibb Lakes, which belong 
to a later period, all varieties, except those of the drift type, are 
represented, but none of them in their most fully developed 
form; the langs, it will be seen, are long, and the barbs com- 
paratively short ; the triangular form, which I consider to be 
the latest in the order oE development, is mentioned by 
Br. Keller, from whose work these specimens are taken, as 
being extremely rare. The comparative rarity of dint imple- 
ments in the Lakes may, however, in some measure be accounted 
for, by the absence of flint in the district, necessitating the 
importation of this material from a distance. 

The specimens from Yorkshire, Ireland, Sweden, Deomarlc, 
Italy, aud Germany, may be considered to carry the develop- 
ment of these forms up to the latest period, viz. the ]at« stone, 
and eai'ly bronze age; for there can be no doubt from the 
number of arrow-heads found in these countries, in connexion 
with implements of bronze, that they were used for missile pur- 
poses long after the amei biancliea had been constructed of metal. 

In all these localities it will be Been that the various grada- 
tions of form are identical ; but as I have been able to collect 
a much larger number of arrow-heads from Ireland than else- 
where, the development of form is more apparent in the speci- 
mens selected from that couatry. 

From the leaf-shape, it will be observed, there is every link of 
transition into the perfect lozenge type, and the latter is as a 
general rule, both in Ireland aud in Yorkshire, much rarer, and 
more carefully constructed, than the leaf -shaped type, showing 
that there is every probability of the lozenge having been an 
improved form. 

' LoTtet and Cliiisty, Hdviuiat A^ilanicat (LoniloD, 18IUV-TG, pMiim), 
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The tang form is represented, at first, by e. tew rudt; chips on 
«ach side of the base o£ the original flake, narrowing that part in 
such a manner as to admit of its being inserted into a haadle or 
shaft, and bound round with a sinew. This is superceded by the 
gradual formation of barbs on each side, and tliese barbs are 
lengthened by degrees, until they reach to the line of the base of 
the tsng; the tang subsequently shortens, leaving the barbs with 
s semicircular aperture between them , and thus approaching some 
of the forms represented in the triangular column. These latter 
barbed specimens are usually more finished, and chipped with 
greater care than the long-tanged ones, which are rougher, more 
time-worn, and probably of earlier date. 

The triangular form is seen at firet, with a straight base; 
gradually a semicircular aperture appears, and this deepens by 
degrees until, in some of the more carefully formed specimens, it 
approaches the form of a Norman arch. This last variety is 
especially well repreBented in Denmark. 

Sir William Wilde's arrangement, in his Catalogue of the Royal 
IritA Academy,'^ differs in some respects from this; he considers 
the triangular an early form, and he asdgns the final perfection 
of the art of fabricating fiint spear-heads, to the large lozenge- 
shape form ; grounding his opinion on the circumstance of many 
of this form, of the lai^r size, having been found polished, 
whilst those of the leaf, triangular, and tang shape are not 
usually carried further than the preliminary process of chipping. 
But it is evident that these larger forms may have been used for 
spears, the lozenge shape being especially adapted for this pur- 
pose, as enabling the owner of it to withdraw it from the wound, 
after slaying his adversar}- ; while those of the barbed and 
triangular Conn being lighter, and calculated to stick in the 
wound, would be better adapted for arrow-heads : and it is un- 
likely that the same amount of labour would be expended on 
a weapon intended to be cast from a bow, as upon oue designed 
to be held in the hand. I consider the polishing of these par- 
ticular weapons therefore to be no criterion of age, but merely to 
indicate that they were used as armetd'Aait, and not as missiles. 

It appears highly probable, however, that all the several 

> Witde, Cn/ofaviH nf Ike JiM^Mm </ Mc llutnm «" 

(Dablln, 1809), vol. i. pp. 1V-S8. 
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varieties, if not developed simtiltaneouBly, were used at the same 
time; for we find amongst the Persians, the Esquimaux, and 
many other nations, that a great variety of arrow-heads are 
carried in the same quiver, and are used either indiecriminatdy 
or for different purposes '. 

In the eighth row from the top, I have arranged a scries of 
similar forms from America, obtained chiefly from Pennsylvania, 
but they are also found in other parts of the continent, and 
some few of the illustrations here given (Plate XIII, figs. 131, 
132, and 133) are from Tierra del Fuego. Their forms enable 
them to be arranged under precisely the same divigiona as thoae 
from the continent of Europe, and in each division the same 
development is observable. The tang or barbed form, however, 
differs sufficiently from the European forms of the same cIseb to 
show that they arose independently, and were not derived from 
a common source. The tang of the American arrow-heads, it 
will be seen, is broader, at least in the later forms, and it appears 
to have originated in a notch on the sides of the blade, intended 
to hold the sinew with which it is attached to the shaft or handle. 
This notch appears to have been constnioted lower and lower on 
the sides of the bla.de, until at last it comes down quite into the 
base of the flint, and it then closely resembles the Enropean in 
form ; compare, for example, figures 94 and 136 ; except that the 
tang is broader, and has a lateral projection on each side, so as to 
render it firmer in the shaft when bound by the sinew. 

Notches at the side of the blade are extremely rare in Ireland, 
but from Sweden Professor Nilsson gives a drawing of an arrow- 
head, which I have copied into my diagram (figure 96). It 
is precisely identical, in its peculiar form, to one here figured 
from America (figure 139), and they both have a concave 
base, in addition to the side notch ; thus apparently representing 
a transition form between the tang and the triangular, which I 
have never noticed, except in the two specimens here referred to, 
and which must W regarded in Europe as extremely rare. 
To illustrate the mode of fixing these instruments in thotr si 
' After having witoaised the proceaa of rabriotin; Rint a, 
re-dlacovered bj Mr. Evsui, I uu able to underctand why it U tbat tl 
shaped form >» of more freqaeiit occaiTenoe,uid wtijlhiAand the in 
forma are ao ofleo rougher and leai finiihed than lhi> other formK, tht A 
bftrbtand h ol Ion base requiring much greater tkill than the fanner. 
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I have here fig^ured several examples from my collectioa ; two of 
these (figures 163 and 164) were derived from the Esquimaux, 
between ley Cape and Point Barrow, the person from whom I 
:hased them having brought them himself from that locality. 
165, 166, and 167, are from California. 
Burton sajs that tlie Indians between the Mississippi and the 
use the barbed form only for war ' ; anti Schooleraft, in the 
'eiiveM of the Aiorir/ine* of America^' gives illustrations of two 
tnrthods of ^tening, one for war and the other for the chase, 
tlie former lieing loosely tied on, so as to come off when inserted 
in the wound. 

But, in addition to their use as arrow-points, we have reason 
to suppose that they were used also as knives. I have repre- 
sented in the diagram (figures 168 and 169) two short- 
bandied instruments from Peru, which are now in the British 
Museum, into which similar arrow-points are inserted. These, 
from the shortness and peculiar shape of their shafts, could 
hardly have been used as darts. The only weapon peculiar to 
those regions from which such an instrument could have been 
projected, is the blow-pipe, and they are entirely different from 
the darts used with the blow-pipe either in South America, the 
Malay Peninsula, or Ceylon, in which countries the blow-pipe is 
need. There is reason to believe, from the manner in which they 
are placed in the graves, unaccompanied by any bow or other 
weapon from which they could have been projected '', that they 
were employed a£ knives, and this is contimied by the fact, already 
itioned, of the iuhahitAuts of Tierra del Fuego using their 
iw-points for knives. The great numbers in which they are 
lund in Ireland, in Yorkshire, and other localities appertaining 
to the late stone age, in which places they form the greater part 
of the relics collected, and are always the moat highly finished 
iplements discovered — the other stone implements associated 
them being either celt«, flint-discs, pioks, or rough or 
lly worked flakes, that are capable of being wrought into 

» Barton. T** Oitv ojtht Satnti iLondoi 

* Soluwloiaft, l^unaattm cunnmin; . , 
^l|>llU. ISCIH), rul. i. p. SI2. 

f * In tho miwenin belonging to tke Cork College, there is ■ PeniTuui 
r, wlUi which, amongst other irtlclcs, tno of theae ■rruw-poinl^ 
knin* wMv found. 
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arrows — the fact that the peculiar modificatian of form obeervsble 
at the base of these implements appears to have been desi^Ded 
rather to facihtate the attachment of them to their wooden shafts 
or handles, than for the special purposes of war ; and the fre- 
quent marks of use, as if by rubbing, that are found on the 
points of many o£ them, especially in the specimens from Ireland ; 
all theee circumstances favour the supposition that in Europe, as 
well as in America, these arrow-head forms were used for many 
other purposes besides war and the chase; and that, like the 
assegai of the Kaffir, and the many other examples of tool- 
weapons already enumerated, we may regard them as having 
served to our primaeval ancestors the general purposes of a small 
tool available for carving, cutting, and for all those works for 
-which a fine edge and point was required. On the other h&nd the 
celt undoubtedly provided them with a large tool capable of being 
applied to all the rougher purposes, whether peaceful or warlike, for 
which it was adapted in the simple arts of an uncivilized people. 
In the ninth row I have ajranged, under their respective 
classes, the whole of the specimens of flint arrow-heads that 
are given in Siebold'a atlas of Japanese weapons.' It will be 
seen that they present the same variety of form as those already 
described. A similar collection of flint arrow-heads has lately 
been added to the British Museum by Mr. Franks, and described 
by him. They formed part of a Japanese collection of curiosities, 
and are labelled in the Japanese character, showing that this 
remote country not only passed through the same stone period 
as ourselves, but that, as their culture improved and expanded, 
they, like ourselves, have at last begun to make collections of 
objects to illustrate the arts of remote antiquity. 

Tmji/emenU composed of Perithable Materialt. 

It is now time that I sbould say a few words res| 
weapons constructed of more perishable materials ; for it is Dot 
to be assumed that, because we find nothing in the drift-gravels 
but weapons of flint and stone, the aborigines of that age did 
not also employ wood and other materials capable of being more 
easily worked. If man waa at that time, as he is now, a beast 
of prey, he must also have become familiar, in the very 

> SiDlioM, Xippcdt (Leiden, ieS2-G81, rol. 1. jit. M (Alle WafTeD), Tab. 
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^^Biges of his exutence, with the uses of bone &s a material for 
^^HbricatiDg into weapons. In the French caves, a largv number 
^^IK bone implements have been found, and their resemblance, 
UDoonting almost to identity, with those found in Sweden, 
amongst the Esquimaux, and the inhabitants of Tierra del 
Fticgo, has been noticed by Sir John Lubbock, Professor 
Nilsson, and others. 

But, in dealing with the subject of continuity and develop- 
ment, it is necessary to confine our remarks to those countries 
bx>m which we have had an opportunity of collecting large 
Tarietiee of the same class of implement; we must therefore 
have recourse to the Australian, the New Zealaudor, and those 
nations with which wc are more frequently brought in contact. 

Trantition from Celt fo Paddle, Sjiear, and Sirord Formt. 
The almond-shape celt form, as I have already demonstrated, 
is one so universally distributed and of such very early origin, 
that we may naturally expect to find many of the more 
complicated forms of savage implements derived from it. [See 
diagram No. 3, reproduced in Plate XIV.] In a paper in the 
VUUr Journal of AreAaeotogy (Belfast, 1857, vol. v, pp. 125-27) 
a writer draws attention to the occurrence in the bed of the 
Bann, and elsewhere in the north of Ireland, of stone clubs, 
formed much upon the general outline of the celt, but narrowed 
at the small end, so as to facilitate their being held in the hand 
like a bludgeon. Fig. 50 is copied from the illustration given 
in the paper referred to, and fig. 51 is another in my collection, 
also from Ireland, of precisely the same form ; the original is 
upon the table, and it will be seen that it is simply a celt cut 
at the small end, so as to adapt it to being held in the hand. 
Fig. 52 is an implement in common uec among the New 
Zealanders, called the ' pattoo-pattoo ', of precisely the same 
shape ; it is of jade, and its form, as may be seen by the thin 
tharp edge at the top, is evidently derived from that of the stone 
celt. Pig, 53 is a remarkably fine specimen, from the Museum 
of this Institution ; the handle part in this specimen is more 
elaborately finii^hed. These weapons are used as clubs to break 

I heads, and al^o as missiles, and the fact of their having been 
derived from the celt is shown by the manner in which thev 
L 
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are need by the New Zealandere. I tua informed by Mr. Dill 
who derivM liis information from the nativas whilst travel 
in New Zealand, that the manner of striking with these 
is not usually with the side, but with the sharp end of the 
pattoo-pattoo, precisely in the ^ame manner that a celt would 
be used if held in the hand. The spot selected for the blow is 
usually above the ear, where the skull is weakest. If any 
further evidence were wanting to prove the derivation of this 
weapon from the stone celt, it is afEordcd by fig. 54, which 
jade implement lately added to the British Museum from 
Woodhouse Collection. It was^ for some time, beheved to 
been found in a Greek tomb, but this is now believed 
Mr. Franks to be a mistake ; it is, witliout doubt, a New 
Zealand instrument. The straight edge shows unmistakably 
that the end was the part employed in using it, while the 
rounded small end, with a hole at the extremity, shows that, 
like the pattoo-pattoo, it was held in the hand. It is, in fact, 
precisely identical with the hand celts from Ireland, 
described, and forms a valuable connecting link between 
celt and pattoo-pattoo form. Now it may be regarded as a 
of development, applicable alike to all implements of savage 
early races, that when any form has been produced symmetrically, 
like this pattoo-pattoo, the same form will bo found eitJier 
curved to one side, or divided in half; the variation, no doubt, 
depending on the purposes for which it is used. The pattoo- 
pattoo, having been used at first, like its prototji'pe the celt, 
for striking with the end, would naturally come to be empli 
for striking upon the side edge.^ The other side would th( 
be liable to variation, according to the fancy of the worl 
Figs. 55, 56, and 57, are examples of Ihcse implements, in 
the edge is retained only on one side and at the end, the 
side being variously cut and ornamented. This weapon extei 
to the west toast of America, iind there, as in New Zealand, 
they are found both of the symmetrical and of the one-sided form. 
Fig. 58 is one believed to be from Nootka Sound, in my 
collection. Fig. 59 is also from Nootka, in the Museum of tbis 

' Evidence of Ihia tnmaition may be «t«ii by •umluing uiy number of 
jintUxvpitlaoa, Some are iharp at t>ia aDd i olliun ure blunt at tliv end, 1 
ibarj) at tbe aide Dear the broadeit part. 
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Institution. Fig. 60 is an outline of one from Pern, which is 
figured in Dr. EJemm's work (1. c, Sg. 46. p. 26), and I am io- 
formed that a nearly similar club has been derived from Brazil. 

The rame form as the pattoo-pattoo, iu Australia, has been 
deyeloped in wood. Fig. 61 is from Nicol Bay, North-West 

■ Australia, and is in the Christy Collection described as a sword. 
Fig. 62 is of the same form, also of wood, but of ct^ate form, 
from New Guinea. In fig. 63, which is aUo from New Guinea, 
we see the same form developed into a paddle. In the laigcr 
implementa of this class we see the same form, modified in such 
s msiuiet' as to diminish the weight; thus, the convex sides 
become either straight or concave. I have arranged upon the 
walls a variety of clubs and paddles, from the Polynesian Islands, 
figs. 64 to 67, all of which must have been derived from 
a common source. The New Zealand steering. paddle, fig. 64, 
it will be seen, is simply an eloDgated celt form. Those from 
the Marquesas (fig. 63), Society Isles, Fiji, and Solomon Isles, &c., 
are all allied. In the infancy of the art of navigation, we may 
suppose that the implemeut£ of war, when constructed of wood, 
may have frequently been used as paddles, or those employed for 
paddles have been used in the fight, and this may perhaps 
account for the circumstance that, throughout these regions, the 
club, sword, and paddle pass into each other by imperceptible 
gradations. In the Friendly Isles we may notice a still further 
development of this form into the loug wooden spear, specimens 
of which, from this Institution, are exhibited (figs, 68, 69, and 70). 
We must not expect to find all the connecting links in one 
country or island. We know that the same race has at different 
times spread over a very wide area; that the Polynesians, 
New Zealanders, and Malays are all of the same stock, speaking 
the same or cognate languages. The same race spread to the 
shores of America on the one side, and to Madagascar on the 
other, carrying with them their arts and implements, and we 
may, therefore, naturally expect that the links which are missing 

I in one locality may he supplied in another. 



Development of He Auttralian Boomerang. 

I We now turn to the Australians, a race which, being in the 
lowest stjige of cnltiration of any with whom we are acquainted, 
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must be regarded as the best repreeentatiTes oE aborigiiul 
man. 

I have transferred the Australian sword, Plate XIV (diagram 3), 
fig. 61, to Plate XV {diagram 4), fig. 72, in order that from it we 
may be able to trace Ihe development of a weajion supposed by some 
to be peculiar to this country, but one which in reality has had 
a very wide range in the earliest stages of coltore; I allude to 
the boomerang-' 

The Australians, in the mann&cture of all their weapons, 
follow the natural grain of the wood, and this leads them into 
the adoption of every conceivable curve. The straight sword 
would by this means at once assume the form of the boomerang, 
which, it will be seen by the diagram, is constructed of every 
shade of curve from the straight line to the right angle, tJie 
curve invariably following the natural grain of the wood, that j 
to say, the bend of the piece of a stem or branch out of v 
the implement was fabricated. 

All savi^e nations are in the habit of throwing their weapons 
at the enemy. The desire to strike an enemy at a distance, 
without exposing one's self within the range of his weapons, is 
one deeply seated in human nature, and requires neither 
explanation nor comment. Even apes, as I have already noticed, 
are in the habit of throwing stones. The North American 
Indian throws his tomahawk ; the Indians of the Grand C 
in South America, throw the 'macana', a kind of club. 

* Since thin paper wu road to the Sojtl United Service Instltutinn, Sir 
John Lubbock has delivereil k remarkably iatoreating aeries of lootnTea on 
aavagea, in the course of which he took ezoeption tn nxj claaaifioatton of 
thelndian, African, nod Australian boomerangs, under tbesame head ipvini. 
aa his reason that the AuatraliAn boomemng has a return flight, whilst tl 
of other nations have not that peculiarity. If it could be abown that I 
Australian weapon had been amfriwd for the putpoae of obtaining a 
flight, I should then agree with him in regarding the differeiice as gciwrla. ' 
But the course of my invertigationa tends to show that thia was probably ui 
application of the weapon Booldentally hit upon by tho Australiaua, and that 
it arose from a modification of weight and form, so trlTlal as to prevent our 
regarding it as geoerically distinct from the others. I therefore conHidnr th« 
Australian wvapon tn be a mere variety of tho imploment which ia eommon 
U> the time coiillnanta. The difference between ui on this point, though 
one of terms, ia nevertbelesa important aa a qne*tlon of conliauity. t am 
much gratifled. however, to find my opinions on many other points i 
by Sir John's Ugh authority. 
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1mm from the travels of Mr. Biount,' in the Levant in 1634, 
tbftt at that time the Turks used the mace to throw, ae well as 
for strikijig'. The Kaffirs throw the knob-kerry, as did also the 
Fidasiana of Western Africa.* The Fiji Islandora are in the 
habit of throwing a precisely similar club. The Franks are 
Buppoaed to have thrown the ' francisca '.' The New Zealander 
throws hie 'iiattoo-pattoo', and the Australian throws the 'dowak' 
and the waddy, as well as his boomerang. All these weai>on8 
spin of their own accord when thrown from the hand. In 
practising with the boomerang, it will be found that it does 
not require that any special movement of rotation should be 
im^Muted to it, but if thrown with the jmint first it must 
inevitably rotate in its flight. The effect of this rotation, it will 
hardly be necessary to remind those acqaainted with the laws of 
projectiles, is to preserve the axis and plane of rotation jiarallel 
to itself, ujjon the principle of the gyroscope. By this means 
the thin edge of the weajjon would be constantly opposed to the 
atmosphere in front, ivhilst the flat sides, if thrown horizontally, 
would meet the air opposed to it by the action of gravitation ; 
the effect, of course, would be to increase the range of the 
projectile, by facilitating its forward movement, and impeding 
if« fall to the earth. This much, all curved weapons of the 
boomerang form possess as a common property. 

If any large collection of boomerangs from Australia be 
examined, it will be seen that they vary not otdy in their curva- 
ture, but also in their section ; some are much thicker than others, 
some are of the same breadth throughout, whilst others bulge in 
the centre ; some are heavier than others, some have an additional 
earre so as to approach the form of an S, some have a slight 
twist laterally, some have an equal section on both sides, while 
others are nearly flat on one side and convex on the other. 

As all these varieties continued to be employed, it would soon 
be perceived that peculiar advantages were derived from the nee 
of the flatter class of weapon, especially such as are flat on the 
under side, for by throwing these in such a manner as to catch 
the air on the flat side, instead of falling to the ground they 

■ Henry Btoant, Fovagt info ilu Xwonf, 1631 (London, 1(171}, p. VI. 
' Boaman, Oulnn, Pinkcrton (ISUi, vol. xvl pp. 605-6. 
' EombU, ifor(i(F'(rabi(l»63),p. 65. 




134 



PRIMITIVE WARFARE 



would rise in the air, precisely in tlie same nunner tliat a kite, 
(fig. 71), when the boy rans forward with the string, rises and con- 
tinues to rise as long as it is kept up by the action of the air 
beneath. In lite manner the boomerang, as long as the forward 
movement imparted to it by the thrower continues, will coDtinae 
to rise, and the plane of rotation, instead of continuing perfectly 
parallel to its original position, will be slightly raised by the 
action of the atmosphere on the forward side. When the move- 
ment of transition ceases, the boomerang will b^in to fall, and 
its course in falhng will be by the Hoe of least resistance, which 
is in the direction of the edge tliat lies obliquely towards the 
thrower; it will therefore fall back in the same manner that 
a kite, when the string is Kuddenly broken, is seen to fall back 
for a short distance; but as the kite has received no movement of 
rotation to cause It to continue in the same plane of descent, it 
soon loses its parallelism, and falls in a series of fantastic curves 
towards the ground. The boomerang will do the same thing if it 
loses its movement of rotation ; but as long as this continues, 
which it usually does after the forward movement has ceased, it 
continues to fall back upon the same inclined plane by which it 
ascended, and finally reaches the ground at the feet of the throwei'. 
There are various ways of throwing the boomerang, but the 
principles here enunciated will explain the course of its flight in 
whatever manner it may be thrown. 

Now it is evident that this peculiar mode of flight would bo of 
great advantage to the savage, for as we learn from a paper in 
yVa)M.iW«o%ica/5oCT«('jr(N.S.iii.pp.264-5),hyMr.01dfield,who 
speaks from experience, the natives usually employ this weapon 
against large flocks of ducks or wild-fowl in rivers or marshes; 
the weapon after striking or missing the prey would return to 
the thrower, instead of being lost in the morass ; its use, there- 
fore, would give to the individual or tribe possessing it a great 
advantage over their neighbours in the struggle for life. 

But it is evident that the principles of the flight of the boom- 
erang, such as I have described it, according to the recognized 
law of projectiles, must have been entirely unknown to the 
savage ; he can no more be said to have inveHleif the boomerang 
than be can be said to have imrittcil the art of sustaining life bj 
nourishment. Instinct prompts him to eat ; little better 
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instinct would enable him to select from amongst his weapons 
BDcb as are found most euitable for obtaining food ; and we have 
already seen how he may have been led to tbe adoption of such 
an instrument as the boomerang, purely through the laws of 
accidental variation, guided by the natural grain of the material 
in which ho worked. 

The boomerang, tfaou<rh used chiefly for game, is used also as 
a weapon, and Mr. Oldfield says that it is capable of inflicting 
a wound several inches in depth. 

A further movement is effected in the flight of the boomerang 
by giving the anns a slight lateral twist, by means of which it 
is caused to rise by virtue of its rotation, screwing itself up in 
the air precisely in the same manner that a boy's Hying top rises 
to the ceiling. By means of this addition, the weapon is some- 
times made to strike an object in its fall to the ground, behind 
the thrower, but the twist is not by any means invariable, as any 
one may see by examining a collection of these weapons. Nor is it 
es§ential to ensare a return fall, which I have frequently ascer- 
tained by practising with a boomerang that was perfectly flat, 

In examining Plato XV (diagram 4), it will be seen that the 
boomerang passes by imperceptible gradations from tin- straight 
aword, flg. 73, on the one hand, into the ' malga ', a kind of pick, 
fig. 89, used for war purposes, on the other 'j and this Australian 
malga closely resembles a weapon of the same kind from New 
Caledonia, figs. SO and 91, which, as already mentioned, is used 
both as a weapon and for tilling the ground. In Plate XV 
(diagram 5), figs. 92 to 100, 1 have also arranged the links of con- 
nexion between the boomerang and a kind of hatohet or chopper 
called the waddy. A slight swell or projection is seen to grow 
out of one end of the concave side of the boomerang, and this 
develops into the form of a chopper. In those specimens of this 
B in which the projection is only slightly developed, as tn 
L figs. 94 and 95, the sides of the implement are flat, and the 
i weapon is obviously designed for throwing, but in some of those 
I in which the projection is more fully developed, as in fig. 96, the 
l.tfiaft is quito round, and the head becomes thick and heavy, so 
WMA to render it totally unsuited to the purposes of a missile. We 




This wacpoa is cslled ' leowe) ' by the Aiutraliuan aw 
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•e^ t h a rf in re, in tloa diagnm, the ti»n a 'tina, by mioBte | 
taoH, faooi ■ mii^e to > Inad ««»|)0>i, or vice refsa. 
booaMaBg, tKe swxd, the Be^*> end the mddj, are thus i 
to he ellkd is aoch m "«■"»«• m to mke it difficult to detennine 
wliidt of the fixir «va the or ig i nal wnpco, and, if properly 
ami^ed to diaphy thdr derdopoieat, thej shoold be disthbated 
ia IcumL finely iturtiag from a ■w?f^"-«' eeutre, esactl/ in tlie 
■oe M BMr that I han ioggoted the wiooa ftmna of spear 
■Dd ■rrow hradr oi^t to be amaged in the oataial order of 
progressxra. [See, for eiampl^ Plate m, and pp. 37-8, above.] 

Iwdiam M oem tnmfi . 
In Piat« XV (diagTwn 6), figs. 101-5, 1 have amnged a seri» 
of boomerangs from India. Figana 101 and 102 are Epecimeoe 
of the ' katoreea ' or boomeiang of Goojecat, from the Indian 
Mosetun ; the; are used b; the coolies, according to the ticket 
in the Maseum, ' for whirling at haree, boars, and other wild 
Mumak, and dii&bling them.' It is of ' taen ' wood, thicker and 
heavier than the Aosttalian gpeeimens, and therefore not 
adapted to rife in the air and retom. The Kctjoo is equal 
on both side«, bat tn other respects it is precisely identical 
with the Anstialiaii weapon, and appears to have been roo^tly 
chij^ied into fonn. "Figaiw 103 and 104 are of an improved 
fonn, from Madras, called the ' ooller>- ', abo of wood, bat baring 
a knob at the handle end; tfaej are from the Museum of this 
Institntion. Figure 105 is precisely the same form in steel, 
from the India Museum. It is probable that this weapon led 
to the use of the steel ' chakia ' or war quoit (fig. 106) of 
which I have given an illustration from the Museum of this 
Institution. The principle of it« Sight is precisely that of the 
boomerang, in so far as r^atds the increase of range and 
velocity produced by tie rotation preserving the thin edge in 
the line of its forward motion. The earliest meution of this 
instrument is in the description of the Malabar Coast, by 
Magellan, about 1612, translated by Mr. Stanley, for the 
Makluyt Society. The author describEs amongst the arms need 
iu the kingdom of Dely, certain wheels called cbacaranj. 'two 
fingers broad, sharp outside like knives, and wttliout edge 
inside, and the surface of these is of the size of a small plate. 
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ind they carry seven or eight of these each, put on the left 
I, &nd they take one &nil put it on the finger of the right 
tad, and make it spin round many times, so that they hurl it 
at their enemies, and if they hit any one on the arm or neck, it 
cut* through all, and with these they carry on much fighting, 
aod are very deiterous/ ' These weapons are usually worn on 
the head, but the circumstance here mentioned of their being 
worn on the arm, reminds us very much of the peculiar weapon 
worn by the Djibba negroes of Central Africa as a bracelet; 
this IB represented in figure 107 ; it ia of iron, sharp on the 
outside and blunt on the inside, which touches the arm ; the 
edge is usually covered with a strip of hide to prevent injury 
to the person. I am not aware that this weapon of the negroes 
u ever used as a missile, but the occurrence of two such singular 
weapons, similarly carried, is worthy of notice, more particularly 
as we have clear evidence of a connesion between the metal- 
workers of the whole continent of Africa and the hill tribes 
of Central India. 

It is possible that many links of connexion may he supplied 
when the subject of continuity comes to be more carefully 
studied in these countries. It would appear extremely probable 
that the small Koorkeree and Goorkah knife, though now used 
only for hand fight, may have had their origin in these missile 
weapons, which they resemble in form, especially the large 
Goorkah knife. It would be interesting to know if they are ever 
thrown. I have heard stories of this having been the case, but no 
anthentic account of such a practice. The Spaniards throw their 
long claap-knives with effect for a considerable distance. 

/l/'ricaa Boomerangt. 
Turning to Africa (Plate XV, diagram 7), we find the 
imerang well represented in many parts of that continent. 
Figure 108 is an ancient Egyptian boomerang of wood, in the 
British Museum. It was obtained from the collection of James 
Burton, Jr., Esq., which was formed by him in Egypt, and is 
described as 'an instrument for fowling, for throwing at, or 
knocking down birds, as is continually represented on the walls 

* OuArte BaitHwa, A Dtteriplirm qf Uu CwuU a/ Eaal AJrica, and Malaiar (by 
■g»llKii}, translatixl by the Hon. H. E. Staate j : Uakluyt Society, xxit 
bSMJ.pp. 100-1. 
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of the tombs '. It is of hard but light wood, the Gection is 
symmetrical on both sides, and not flat on one side, like some oF 
the Anstralian boomerangs ; it Is somewhat broader at the ends 
than in the middle of the blade. Figures 100, 110, and 111, 
are taken from Roscllini's Egyptian Monuments^ and show how 
this instrument was used by the ancient Egyptians. Sir Samuel 
Baker has described the weapon called the ' trombaeh ', used in 
those parts of Abyssinia which he traversed.' It is of hard 
wood, resembling the Aostralian boomerang, about two feet in 
length, and the end turns sharply at an angle of 30° ; tfaey 
throw this with great dexterity, and inflict severe wounds with 
the hard and sharp edge, but, unlike the boomerang, it does not 
return to the thrower. Figure 113 is a wooden instrument, in 
the Christy Collection, said to be used by the Djibba n^joa 
for throwing at birds. Figure 114 is the Nubian sword, which 
in form exactly resembles the boomerang. They have n great 
variety of curves, some of them, especially those of tlii; same 
form used in Abyssinia, bending nearly in a right angle. I am 
not aware that this instrument is ever thrown by the Nubians; 
they, however, are in the habit of throwing their curved clubs 
with great dexterity. Figure 115 is an iron implement of native 
workmanship, used as a missile by the inhabitants of Central 
Africa ; it was brought from that region by Consul Petherick, 
at whose sale I purchased it. Like the majority of the 
succeeding figures represented in this diagram, it resembles 
the Australian boomerang, in being flat on the under side, 
that is to say, upon the side which wonid be undermost, if 
thrown from the right hand with the point first; the weight, 
however, would prevent such a weapon from rising in the air, 
or returning to the thrower. Figure 116 is used by the Mundo 
tribe of Africa; like the last, it is flat on the under side; in 
form it resembles the falchion, represented in the Egyptian 
sculptures as being held in the hand by Rameses and other 
figures, when slaying their enemies. The small knob on one 
side of the blade is used to attach it to the person in carrying 
it. Figure 117, from Central Africa, is clearly a development 
of the preceding figure. Figure 118 is a weapon of the same 

' Bosellini, AfunwrnenK cWC ^«e a ddn iVufrid (I^U, 1^1), H«nain< 
CiTilea, pi. ratvii. 8 ; cxix. 1. 
* B«ker,fftfcIVitutartMV'-<*»«»'"*"(l'«nloii, I8«7). p. 611. 
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cImg, from Kordofan, obtamed near the cataracts o£ Assouao, 
Upjwr Nile, and now in the Museum of this Institution ; 
though of the same character as the other missiles, its section 
IB equal on both sidea, and therefore it is not calculated to range 
Ear in its flight. Figure 119 is also from the Museum of this 
Institntion ; it is flat on the under side. Figures 120 and 121 are 
from illustrations in Denham and Clapperton's TraveU in Northern 
and Central Africa (PI. xli. 3, 4), of the missile instruments, called 
' fanDga-miingas ', used by the negro tribes, south of Lake Tchad. 
One of tliese is of very peculiar form ; in the course of the 
innumerable variations which this weapon appears to have 
undergone, the constructor appears to have hit upon the idea 
of representing the bead and neck of a stork. Figure 122 is 
from a sketch, in Bartb's Travels, of one of these weapons, 
belonging to the Marght, a negro tribe in the same region ; it 
is called 'danisco', and he says that the specimen here repre- 
sented is of particularly regular shape, thereby inferring that 
nnmerouB varieties of form are in use among these people. In 
another place, he describes the ' goliyo ' of the Musgu and the 
'njiga' of the Bagirmi, as weapons of the same class, tlie name 
of the latter differing from the word for spear only in a single 
letter; be says this weapon is common to all the pagan, i.e. 
negro tribes, that he came across.' Figure 123 is from East 
Central Africa, presented to the Christy Collection by the 
Viceroy of Egypt j it is described as a cutting instrument, from 
the country of the Binkas and Shillooks, capable of being 
thrown to a great distance. Mr. Petherick met with these 
tribes in his travels on the Whit« Nile," Figure 124, from my 
collection, is described a^ a battle-ase of the Dor tribe, between 
the equator and the 6th or 7th degree of north latitude. It 
was brought to England by Mr. Petherick, who obtained it in 
his travels in 1858 ; it is used also for throwing. Figure 125 
is from an illustration in Du Chaillu's work,^ of the missile 
tomahawk, used by the Pans tn the Gaboon, in West Central 
he says that the thrower aims at the head, and, after 
f his victim, uses the round edge of the axe to cut off the 
„ Yol. ili.pji, ail.iSl, Ac, Ao. 

■ Petherick, Sgtif'- ■*' SaiuIdN. and Ctnha! J/rira (IWin, p. iM. 

• Du Cbatltu, ExptortUunu and Adtrntltina in EquataTial Africa (Loodoii, 1B61), 
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head. We see from this, that notwithstanding the innumerable 
and apparently meaningless variations which this weapon has 
undergone, the different parts of it are sometimes applied to 
especial uses. Figure 126 is another missile, used by the Neam- 
Nam tribes, East Central Africa. Mr. Petberick says, that the 
Baer tribe carry a different kind of iron missile from the Neam- 
Nams. Figures 126 to 129 are different varieties of Neam- 
Nam weapons, in which, as they are all derived from the same 
people, the gradual transition of form is more perceptible than 
in tliose isolated specimens derived from different tribes. I^ 
however, we had specimens of all the varieties used by each tribe, 
we should without doubt be able to trace the progression of the 
whole of them from a common form. As it is, the connexion 
is HufHoiently obvious when the details are examined, throughout 
the whole region in which they are found, extending from 
Egypt and the Nile in the East, to the Gaboon on the West 
CoADt. In all, the principle of construction is the same, the 
divergent lateral blades serving the purpose of wings, like the 
arms of the Australian boomerang, to sustain the weapon in the 
air when spun horizontally. The variations are such as might 
have n^Aultod from successive copies, little or no improvement 
lH>ing port'oivablo in the principle of construction throughout 
tluH n^gion, notwithstanding the innumerable forms through 
which it must have ])as8ed during its transmission from its 
original Ho\m»o ; the locality of which we shall probably be 
unable to dotormine, until the antiquities of the country have 
Ihwu more carefully described and studied. As, however, it is 
evcrywhoro foimd in the hands of the negro aborigines of the 
country, it nnist probably have had the same origin as the art 
of smelting and fabricating iron, which is everywhere identical 
throughout this region, and is, without doubt, of the remotest 
antiquity, dating long prior to any historical record of the 
continent of Africa. 

Cafeia, 
The ]x>ssible employment of the boomerang in Europe has 
been mnde the subjec^t of occasional speculation amongst anti- 
quarian writers. Having been used in Egypt, and perhaps in 
Assyria, there is no good reason for doubting that it may have 
spread from thence to the north-west. In a learned paper on 
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the subject in the Tranmclions <f the Royal IiitA Academy, vol. xix 
(1843), § 'Literature,' p. 22, PL i, ii, Mr. Samuel Ferguson 
endeavours to prove that the ' cateia ' mentioned by claseical authors 
was the boomerang. He quotes several pa§sag;es, and amongst 
them one from Virgil (Aeneld vii. 741), in which mention is 
made of a people accustomed to whirl the ' cateia ' after the 
Teutonic manner. In the Puiiica of Siliua (iii. 327), one of the 
Libyan tribes which accompanied Hannibal to Italy is described 
»G being armed with a bent or crooked 'cateia '. Isidore, Bishop 
of Se^HUe, a writer of the end of the sixth and beginning of the 
se^t-nth century, described the ' cateia ' as ' a species o£ bat, which, 
when thrown, flies not far, by reason of its weight, but where it 
strikes, it breaks through with estreme impetus, and if it be 
thrown with a skilful hand, it returns back again to him who 
dismieeed it* {Origineit, xviii. 7. 7). 

Strabo also (pp. 196-7) describes the Belgae of his time, as 
using ' a wooden weapon of the shape of a grosphus, which they 
throw out of liand . ■ . which flies farther than an arrow, and is 
chiefly used in the pursuit of game '. 

^^L General Conetusioii* relative to the Boovieraiig. 

^^m Those who desire further information relative to its supposed 

^^BUe in Europe, cannot do better than refer to the paper from 

^^Brhich I have quoted. Meanwhile, enough has been said to 

^HQiow : — (1) that the boomerang was used in many different 

^"Countries at a very early period, and in a very primitive condition 

of culture, and that it was everywhere employed chiefly in the 

pursuit of game ; (2) that it was everywhere constructed of 

wood, before it was copied in metal ; (3) that in Australia it 

originated as a variety of the almond- or leaf-shaped sword, 

and was suggested by the natural curvature of the material out 

of which it was formed ; (4) that the subsequent improvements 

by which its return flight was ensured, arose from a practical 

■election of snitable varieties, and was not the result of design, 

fad (5) that the form of the boomerang passes by minute grada- 

tns into at least three other classes of weapons in common use 

7 the same people, and may therefore be regarded as a branch 

iety of an original normal type of implement, used by the 

ni primitive races as a general tool or weapon. 
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Development of Ihc Club. 
Amongst other implementB used for war, the form of i 
appears to be derived from the same common source as \ 
already described, may be included the AustraliaD club, and tlie 
wamera or throwing stick. 1 have arranged in Plate XVI, dia- 
gram 8, figs, 130 to 137, a series of AustraliaQ clubs, showing « 
transition from the plain stick, of equal size tbrou^boat, to one 
having a nearly round knob at one end. Nearly similar f 
to some of these, from Africa, figs, 138 to 140, are also i 
eented on the same diagram. 

Contrivances for Throwing the Spear. 

Amongst the Australian ' wameras', there are so many varieties, 
that it is next to impossible to speculate upon the priority of 
any particular form, unless the plain stick, with a projecting 
peg at one end, may be regarded as certainly the simplest, and 
therefore the earlier form. The ' wamera ' is held in the right 
band, and the projecting peg at the end is fitted into a cavity at 
the end of the spear, which latter is held in the left hand, in tbe 
required direction, until just before the moment of throwing. 
The spear is then impelled to its destination by the wamera, 
which gives great additional impetus to the arm. Fig. 147 is ■ 
wamera from Niool Bay, of exactly the same general outline a& 
the sword already figured from that locality, figs. 61 and 62, 
except that one of the faces at the end of which the |)eg is 
fastened, is concave, and the other convex ; this specimen is ji 
the Christy Collection. The wamera assumes a great variei 
forms; some, as for example fig. 142, resemble on a small i 
the New Zealand paddle, the broad end being held in the \ 
and the peg inserted in the small end ; others, broad t 
figs. 148 to 150, bulge out in the middle by successive g 
tions, until they approach the forui of a shield, 
cause that I am aware of, can be assigned for these differ 
forms ; beyond capnco, and the action of the law of incesi 
variation, which is constant in its operation amongst i 
works of the aliorigines. 

The wamera is found on the north-west ' and 



' Oregorjr'kicflount of hi>vxpc<litio 
«i(ly, tol. snli (IMS), p. S7S. 
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^^prest' coBste of Aastmliiit, and Major Mitchell describes it in 

^^■fae east and central parts of the continent.^ 

I^P Tliat the wamem preceded the bow, appears probable from the 

^ fact that DO bow is ever used in Australia, unless occasionally 

upon the north coast, where it ie derived from the Papuans. The 

bow is not indigenous in New Zealand, or in any of those islands 

of the Pacific which are peopled by the Polynesian race ; it 

belongs truly to the Papuans, and where it is used elsewhere in 

^^the Pacific Islands as a toy, it may very probably have been 

^■ierived from their Papuan neighbours. The throwing stick is 

^Hued in New Zealand, in which country Mr. Darwin describes 

^~tiie practice with them. * A cap,' he says, ' being fixed at 

30 yards distance, they transfixed it with the spear delivered by 

the throwing stick, with the rapidity of an arrow from the bow of 

a practised archer.' ^ In New Guinea, Captain Cook saw the lance 

thrown 60 yards, as he believed, by the throwing stick.* I saw 

the Australians, now exhibiting on Kenniiigton Common (1868), 

throw their spears with the wamera nearly 100 yards estreme 

range, but as they practised only for range, I had no opportunity 

of observing the accuracy of flight, Mr. Oldfield says that 

^■their practice has been much exaggerated by the European 

^^bcttlers, in order to justify acts on their part, which would other- 

^Bnrise appear cowardly. He says, that a melon having been put 

vp at a distance of 30 yards, many natives practised at it for an 

hour without bitting it, after which an European, who had 

accustomed himself to the use of this weapon, stniok it five 

times out of six with hie spear. Klemm, on the other hand, has 

collected several accounts of their dexterity in the use of it ; he 

Bays, that the range is 90 yajds, and mentions that Captain Phillip 

received a wound several inches deep at 30 paces. At 40 paces, 

he says, the aborigines are always safe of their mark (1. c, p. 32). A 

sharp flint is usually fixed with gum int^ the handle of the wamera, 

which they use for sharpening the points of their spears. 

' OldSeld, 'On the Aborigines of Aualrulia,' Trane. EtloKt. Soc., toI. iii. 
261-2. 

fiTwdifun to Ifte InStrtot fj Eonlrim .luifmlia. by Major T. L. Mlbchctl. 
rayor-QctncraJ, Journal </ Ue Koynl Q^gtaphxai Soriety, vol. ii. pp. 325't>. 
[D«rwin, Jmrnoi.] IfiM Ibe quotation tfrom DKmin,Javmal nf Rticanhet 
idon, 18t5j pp. 433-1) rerura to AutlnUia, not N«ir Zealand. — Ef. : 
Cook, Third Tovw (London, 18*3), voL i. p. !73, 
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The throwing stick (fig. 151) is used by the Esqi 
throughout, the regions they inhabit. Frobisber' menttons it 
on the east, Captain Bcechey on the north-weet, and Cranz 
describee its use in Greenland.'' Klemm says (1. c, p. 39), that the 
throwing stick used in the Aleutian Isles, differs from that of tht 
Qreenlander in having a cavity, to receive the end of the spear, 
instead of a projecting tang. The Esquimaux stick generally 
differs from the Australian in fonn, and has usually boles cat to 
receive the fingers, which by this means secure a firm grarp of 
the instrument. The custom of forming boles or depressions in 
an implement to receive the fingers was very widely spread 
in prehistoric times. I have specimens of stones so indented, 
used probably as hammers, from Ireland, Yorkshire, Denmark, 
and Central India. In the Christy Collection tlierc is one pre- 
cisely similar from the Andaman Isles. 

The only other race that is known to make use of the throwing 
stick is the Purus-Furus Indians of South America, inhabiting 
a tributary of the Amazon. These people have no bow, 
many other respects resemble the Australians in their 
Their throwing stick is called ' palheta ' ; it has a proji 
at the end, to fit into the end of the spear, and is handled 
in the same manner as the Australian ' wamera'.' 

Another kind of spear- thrower, consisting of a loop tor the 
finger and a thong by which it is fastened to the spear, ie o»ed 
in New Caledonia, and Tanna, New Hebrides (fig. 1S2). On 
ordinary occasions this is carried by being suspended to an armlet 
on the left arm, but, when preparing for war, they fasten it on 
to the middle of their spears. I exhibit here, fig. 153, a precisely 
Biroilar contrivance from Central Africa, from my collection. 
Judging by the spiral ferrule, at the end of the lance to which 
lit is attached, it appears to he derived from C«ntral or East 
Central Africa. This mode of increasing the range of the 
dart or javelin was well known to the ancients, and was 
hy the Greeks oy«i!Xt;, and by the Romans 'amentum' 
represented on the Etruscan vases, and is figured in 

' Proltisher, I7t> Threr V-ivaga ij VnHin TrMAm, tA. CnlliOMn 

Sooiety, 1867). p. SB3. 

■ Ciani, Hitbnr nm Ormland' (1770), pp. ISS-A, pi. v. 3/. 

) MHrkbnm, 7VtlMo/tA« rallri '•/Ih4 Amaivn—TnmM. Stknal. f!oc.,V.&., 
p. 183. 



labiting 




PRIMITIVE WARFARE 135 

t Diclionary of Grtfk and Jtonian AiU'iguitiei, from which the 
1-dnwiog given in fig, 154 is taken.' One ot the effects produced 
by this contriv&nce was, doubtlesE, to give the weapon a rotary 
motion, and thereby to increase the accuracy of its Sight, upon 
the tame principle as the rifling of a buUet ; but the range and 
velocity were also increased, by ebabling the thrower, the tip of 
. whose forefinger was passed through the loop of the 'amentum', 
I to press longer upon the Gpear, and thus impart a greater velocity 
r to it, in tJie same manner that the effect of the Auetralian 
wamera may be said to increase the length of the thrower's arm. 
The Emperor Napoleon, who, as we all know, has paid great 
attention to these weapons of tlic aucientsj caused experimente to 
be conducted, under his own personal supervision, at Saint Ger- 
main, the result of which showed that the range o£ a spear was 
incrcaeed from 20 to 80 meters by the use of this accessory." 

I Traniition/Tom. Club to Shield {Auatralia). 

\ My next example of variation of form is taken from the 

Australian ' heileman ', or shield. It may, on the first cursory 

consideration of the subject, appear fanciful to suppose that 

BO simple a contrivance as the shield could require to have 

a history, or that the plain round target, for example, so common 

amongst many savage nations, could be the result of a long 

course of development. Surely, it may be said, the shells of 

tortoises or the thick hides of beasts would, from the first, have 

supplied so simple a oontrivance. But the researches in pala«a- 

ethnology teach us that sneh was not the case; man came into 

L the world naked and defenceless, and it was long before be 

I acquired the art of defending himself in this manner. His iirst 

■ weapon, as I have already said, was a stone or a stick, and it is 

from one or other of these, that we must trace all subsequent 

improvements. The stick became a club, and it is to this alone 

that many of the earliest races trust for the defiance of their 

persons. The Dinkas of East Central Africa have no shields, 

using the club, and a stick, hooked at both ends (PI. XVI, fig. 1 70), 

[ to ward off lancea.'' The Shoua and the Bagirmi of Central 

Smith, maimar^ nfSretk aid Hainan .dnlitfiii'lKi (s. ▼- BbMb). 

Devur, Ltt I^laflUei nu ContlrueMom Leftiilra iu Lac lit Nettdidld \P^rii, 1865], 
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Africa rarely carry shields, and they use a forei^ name 
The Kbonds, bill tribes o£ Central India, bavo never adopt«d 
ebietd.- The inhabitants oE Tahiti uee no shield.^ The Sandi 
Islanders use no shield or weapon o£ defence, employing tbft 
javelin to ward off lances ; like the Australians, and, like the 
Bushmen, they are very expert in dodging the weapons of their 
«Deniies. In Samoa the club is nsed for warding off lances, and 
the warriors frequently exerciee themselves in this practice. The 
' kerri ' sticks of the Hottentots are used tor warding off ston«d 
and assegais.* 

The club bead formed by the divergent roote of a tree (PI. XVI, 
fig. 1 55), offers great advantages in enabling the warrior to catch the 
arrows in their flight, and this led to the use o£ Ute jagged mace- 
head form of club, which is here represented from many different 
localities. Fig. 155 is from Fiji, fig. 157 from Central Afriot, 
fig. 156 from Australia, fig. 158 from New Guinea, and fig. 159 
from the Friendly Isles. The curved clubs, of wbjch a great 
variety are fouud in the bands of savages in every part of the 
world, are exceedingly well adapted to catch and throw off the 
enemy's arrow. The Australian ' malga ', or ' leowel ', as it is 
called by the Australians now in this country, and all 
described (pp. 125-6), is used in this manner. 

By degrees, instead of using the club a^ a general wes] 
offensive and defensive, especial forms would be used for defeni 
whilst others would be retained for offensive purposes ; but the 
shield for some time would continue to be used merely as 
a parrying instrument. Such it is in Australia. In its most 
primitive form, it is merely a kind of stick with an aperture cut 
through it in the centre for the hand. The fore part varies with 
the irhape of the stem out of which it was made ; in some it 
is round, in others flat. This form appears to have branched off 
into two varieties ; one developed laterally, and at last assumed the 
form of a pointed oval, as represented in Plate XVI, figs. 165 to 
169; these are frequently scored on the front with grooves to catch 
the lance points. The other variety appears to have assumed 

' B>rtli, I.e., vol. iii.p. 160. 

p. 4a 
' Ellia, /UyuXiin Ratatat I182»;. vol. ii. p. 469. 
' Kotb, /Mm an rfoi Own ih Bmnt Enftmia (iHimXittK, 171S). pp. 47T-.S,I 
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one side, as represented in fige. 160 to 164. The AustraJtauB are 
exceedingly skilful in parrying with these shields. One of the 
feats o£ the Australians now in tliis country, consists in parrying 
cricket balls thrown with full force by three persons at the 
same time. The ' heileman * is cut out of the solid tree and, like all 
their other weapons, invariably follows the grain of the wood. 

In 1861, Mr. Oldficld, when engaged in collecting specimens 
of timber for the International Eihibition, came upon one of 
these shields, nearly finished, and abandoned, hut only re<[uiring 
a few strokes to detach it from the growing tree; and he noticed 
tlie immense time and labour it muet have cost the native to 
conatnict it, not less than 30 cubic feet of wood having been 
removed in digging it out of the tree with no better tool than 
a flint fixed to the end of a stick. Trees of suflicient size for 
these shields are not found in all parts o£ Australia, and in those 
places where they are wanting, the natives only obtain them by 
traffic with other tribes. The same cause may also account, in 
some measure, for the varieties of their form, yet, notwithstand- 
ing these numerous varieties, they never leave the normal type 
throughout the continent, and you might as well eipect to see 
the Australian using a firelock of native manufacture, a^ to 
find in his hands the circular flat shield which is common in 
Africa, America, and ancient Europe. 

Trantition from Club to Shield {Afiica), 
In Africa, the development of the shield appears to have follosred 
precisely the same course, commencing with the plain stick or 
club, PI. XVI, fig. 170, and passing through the varieties repre- 
sented in figs, 171, 172, and 173, which are scarcely distinguish- 
able from the Austrah'an ' heileman ', to the oval shield of the 
Kaffirs, fig. 174, and of the Upper Nile, figs. 176 and 176, which 
L are of oi hide, but show their origin by a stick passing down 
\ the centre and grasped in the hand ; with this stick they parry 
r and turn off the lances of the assailant precisely in the same 
manner that the Australian employs the projecting point at the 
end of his oval shield. Judging by the side views represented 
in the Egyptian and Assyrian sculptures, similar shields were 
used by the ancients, and we may especially notice the Assyrian 
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shield, of small dimensioiifi, fig, 178, mentioned by Mr. Rawlinson 
as being represented in the Assyrian sculptures, and having pro- 
jecting spikee on the fore part, to catch and throw off the 
enemy's weapons {Five Great Moitarckiet (1864), vol. ii. p. 51), 

Development of the Shield. 
All these antique shields have one other feature in commoti 
with the shields of existing aborigines, viz. that they are beM 
by a handle in the ceotre. It wae only in a more advanced age, 
when armies began to fall into serried ranks, that the broad 
shield was introduced and held upon the left arm, a mode of 
carrying it ill adapted to the requirements of the light-Bnn«d 
combatants. Besides tlie oval, the shield took other forms, but 
appears always to have been narrow in its earliest developments : 
fig. 176 from the Upper Nile closely resembles in outline fig. 1 77 
from the New Hebrides. Livy describes the shields of the Gauls 
in the attack of Mount Olympus, B.C. 189, as being too narrow 
to defend them against the missiles of the Romans, and be alao 
describes them as brandishing their shields in a peculiar manner 
practised in their original country.' This must without doubt 
have been connected with the operation of parrying. Sir Walter 
Scott describes the Scotch parrying with their shields. Shields 
in tbc fonti of a figure 8 are met with in various countries; 
Captain Grant describes the UnyamwezI as carrj'ing a shield 
of this form." Fig. 179 from this Institution is from Central 
Africa, of a verj' primitive form. Fig. 180 is of the same shape 
from New Guinea, and the beautiful bronze shield, fig, 18P, of 
the late Celtic period, in the British Museum, found in the 
Thames, appears to he of an allied form. Fig, 182 is an os<bid« 
shield of the Basutos ; it is allied to that of the Kafiirs, Fig. J 
by ha\-ing a stick at the hack, and the peculiar wings with whi 
it is furnished connect it with that of the Fans of the Gaboon, i 
the West Coast, fig. 183, which latter ts of elephant hide and has 
no stick at the back. No connexion that I am aware of is known 
to have existed between these remote tribes, which are of totally 
different races, but the forms of their shields here represente 
must, I think, have been derived from a common sonrce. 
■ Liv;, Boak xiiiiij. nh. IT uid 31. ' Gnnt, Walk acnu* Afrta, p. t 
' Ecmble, Hwat Ftfoln ^ 1863), )>, lUO. pi. si*. 
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Comcluding liemarkt. 
It would be quite impossible within the space of a single 
' lecture to produce more tlian a very small portion indeed of the 
evidence which is available in support of my arguments. If 
the principles which I have enunciated are sound, they must be 
applicable to the whole of the arts of mankind and to all time. 
If it can be proved that a single art, contrivance, custom, or 
institution, sprang into existence in violation of the law of 

(continuity, and was not the offspring of some prior growth, 
it will disprove my theory. If in the whole face of nature there 
is undoubted evidence of any especial fiat of creation having 
operated capriciously, or in any other manner than by gradual 
evolution and development, my principles are false. 

It would he a violation of the law of continuity, for example, 
if the principles which I am now advocating, in common with 
many others at the present time, opposed as they are to many 
preconceived notions, were suddenly to receive a general and 

(widespread acceptance. This also, like other offsprings of the 
buman mind, must be a work of development, and it will require 
time and the labours of many individuals to establish it as the 
truth, if truth it be. 

Meanwhile it may be well that I should briefly sura up 
the several points which I have endeavoured to prove on the 

(present occasion. 
I have endeavoured to prove in the first place, though I must 
here repeat that I have produced only a very small portion of 
the evidence on the subject, that all the implements of the stone 
agp are traceable by variation to a common form, and that form 
the earliest ; that their improvement spread over a period so long 

t«B to witness the extinction of many wild breeds of animals; 
that it was so gradual as to require no effort of genius or of 
invention ; and that it was identical in all parts of the world. 
I have shown in the second place, that all the weapons of the 
Aostralians which I have described, are traceable by variation to 
the same common form, or to forms equally as primitive as those 
of tbe stone age of Europe ; that it is perfectly consistent with 
the phenomena observed, that these variations may have resulted, 
or at least may have in a great measure been promoted by 
accidental causes, such as the grain of the wood influenciog the 
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shape of the weapon ; that they were not itiTented or deaigited 
for especial purposes, but that their application to Euch purpoeee 
may have resulted from a selection of the implements already in 
hand ; and that by this process, the natives of Australia, during 
countless a^s, may have crept on, almost uu consciously, from 
the condition of bratee, to the condition of incipient culture in 
which they are now found. 

I have compared these weapons of the AostraliaDB with others 
of the same form in various parte of the world, showing groi 
for believing that whenever we shall he able to collect a sufficil 
variety of specimens to represent the continuous progreesioai 
each locality, the modut operandi will be found to have 
everywhere the same. 

Lastly, I have alluded cursorily to the analogy which 
between the development of the arte and the development 
specicfi. It may be better to postpone any comprehensive gener- 
alization on this subject until a much larger mass of evidence has 
been collected and arranged. Sir Charles Lyell has devoted 
a chapter in his work on the Antiquity of Man to a comparison 
of the development of languages and the development of species. 
' We may compare,' he says, ' the persistency of languages, or the 
tendency of each generation to adopt without change the vocabu- 
lary of its predecessor, to the force of inheritance in the orgamo 
world, which causes the offspring to resemble its parents, 
inventive power which coins new words or modifies old ones, 
adapts them to new wants and conditions as often as they 
answers to the variety -making power in the animal creation.' 
He also compares the selection of words and their incorporation into 
the language of a people, with the selection of species, resulttDg in 
both cases in the survival o£ the fittest (4th ed., 1873, p. 503] ~ 

Whilst, however, we dwell upon the analogy which ei 
between the phenomena of the organic world and the phenol 
of human culture, we must not omit to notice the points' 
difference. The force of inheritance may re>«mble in it« eff( 
the principle of conservatism in the arts and culture of mani 
hut they are totally dissimilar causes. 

The variety -making power may resemble the inventive jioi 
of man ; nothing, however, can be more disBimilar, except 
regards n-sidts. 
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When, therefore, we find that like results are produced through 
the instrameDtality of totally dissimilar causes, we must attribute 
the analog to some prior and more potent cause, ioBuencing the 
whole alike. 

It might b« premature to speculate upon the course of reason- 
ing which this class of study is likely to introduce; this much, 
howeTer, we may, I think, safely predict as the result of our 
inveetigation, that we shall meet with no enconragemont to deify 
secondary causes. 

Another subject to which we must necessarily be led by these 
investigations, although, as I before said, it does not fall actually 
within the scope of my paper, is the question of the unity or 
plarality of the human race. 

The ethnologist and the anthropologist who has not studied 
tile prehistoric archaeology of his own country compares the 
present condition of savages with that of the Eurn[»eans with 
whom they are brought in contact. He notices the vast disparity 
of intellect between them. He finds the savage incapable of 
education and of civilization, and evidently destined to fall away 
before the white man whenever the races meet, and he jumps at 
the conclusion that races so different in mental and physical 
characteristics, must have had a distinct origin, and be the 
offspring of separate creations. But the archaeologist traces 
back the art« and institutions of his own people and country 
ontil he finds that they once existed in a condition as low or 
lower than that of existing savages, having the same arts, and 
using precisely the same implements and weapons; and ho 
arrives at the conclusion that the difference observable between 
existing races is one of divergence, and not of origin; that 
owing to causes worthy of being carefully Rtudied and investi- 
gated, one race has improved, while another has i)rogreBBcd slowly 
T remained stationary. 

In this conclusion he is home out by all analogy of nature, in 

^hich he finds frequent evidences of difference produced by 

nation, but no one solitary example of independent creation. 

Are not all the branches of a young tree parts of the same 

oiganism ; and yet one will he seen to throw up its shoote with 

^K^S rigorous and rapid gron'th, whilst another turns towards the 

^^Bpoiuid and ultimately decays ? Not to mention the variations 
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produced by the breeding of animals, with which we are aU 
more or less familiar, we see under our own eyes faunilies of 
men diverging in this manner. One branch, owing to caassi 
familiar to us in everyday life, will become highly cultivated, 
whilst another continues to live on in a low condition of life^ to 
that in the course of a few years the disparity, mental and 
physical, between these two branches, bearing the same nanii^ 
will be greater, in proportion to the time of separation, than tbat 
which, in the course of countless ages, has separated the blaek 
from the white man. 

At the present time there is a tendency to rectify these in- 
equalities, whether in regard to our own or to other races, and 
there can be little doubt that in the course of time, all tbak 
remains of the various races of mankind will be brought under 
the influence of one civilization. But as this progressive mov^ 
ment is often led by men who have not made the races of 
mankind their study, they are perpetuaUy &lling into the error 
of supposing, that the work of countless ages of diverg^ce, is te 
be put to rights by Act of Parliament, and by suddenly applyin^p 
to the inferior races of mankind laws and institutions for whidi 
they are about as much fitted as the animals in the Zoological 
Gardens. 

In conclusion, I have only a few words to say upon the defects 
of our ethnographical collections generally. It will be seen that 
in order to exhibit the continuity and progression of form, I have 
been obliged to collect and put together examples from many 
different museums ; and, as it is, it will have been noticed that 
many links of connexion are evidently wanting. This is owing, 
in a great measure, to the very short period during which the 
arts and customs of primaeval races have been made the subject of 
scientific investigation ; but it also arises from the absence of 
system on the part of travellers and collectors, who in former 
times appear to have had but little knowledge of the evidence 
which these specimens of the industry of the aborigines are 
destined to convey, and who have, therefore, neglected to bring 
home from the various regions they visited all the varieties of the 
several classes of implements which each country is capable of 
affording, thinking that one good example of a tool or weapon 
might be taken as a sample of all the rest. 
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I am not so presumptuous as to suppose that the particular 
arrangement^ which I have adopted^ may not require frequent 
modification as our evidence accumulates ; but I trust that I shall 
at least have made it apparent to those who have followed the 
course of my argument^ that without the connecting links which 
unite one form with another, an ethnographical collection can be 
r^;arded in no other light than a mere toy-shop of curiosities, 
and is totally unworthy of science. 

Owing to the wide distribution of our Army and Navy, the 
members of which professions are dispersed over every quarter of 
the globe and have ample leisure for the pursuit of these 
interesting studies, this Institution possesses &cilities for forming 
a really systematic collection of savage weapons, not perhaps 
within the power of any other Institution in the world. The 
time is fast approaching when this class of prehistoric evidence 
will no longer be forthcoming. The collection is already what, 
for this country, must be regarded as a good one, and if I may 
venture to hope that the remarks I have now the honour of 
ifini»ln>g will be of service in collecting the materials for the 
improvement of it, I trust it may be thought that my labours 
and your patience will not have been thrown away. 
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ON THE BESEMBLANCES OF THE WEAPONS OF EARLY RACES; 
THEIR VARIATIONS, CONTINUITY AND DEYELOPMENT OF 
FORM: METAL PERIOD.' 

Having in two previous lectures upon 'Primitive Warfaie', 
delivered at this Institution, spoken of the general principles to 
be observed in studying the development of the weapons of 
savages and early races, I need not pre&ce the remarks I am 
about to offer by any detailed allusion to the generalizations 
which I have already ventured to make, but I will proceed at 
once to lay before you some additional &ct8 which I have col- 
lected in continuation of the same subject 

This I do the more readily, because I hold strongly to the 
opinion that the value of a communication of this kind may, in 
a great degree, be measured by the attention which is paid to 
the accumulation of facts, and to the comparative brevity and 
simplicity of that portion of it which relates to theory. Without 
general principles, however, we should have no incentive to 
collect and systematize our facts, and they are therefore valuable 
even where they involve — and in a new field of study, such as I 
am now treating, with very scanty materials as yet at our dis- 
posal to assist conjecture, I can hardly hope they should not 
involve — a certain amount of error. 

Before entering upon the subject of the origin of metal im- 
plements, I must, however, revert to one part of my former 
communication, in order to show that a statement I then made 
in reference to the geographical distribution of the boomerang 
has since had some light thrown upon it by the researches of 
one of our most eminent men of science. It will, perhaps, be 
remembered by those who did me the honour of reading my last 
lecture, which was printed in vol. xii of the Joumai, that, in 

^ A Lecture delivered at the Royal United Service Institution on June 18, 
1869, and published in the Joumai of the R. U. S, Insf.f vol. xiii (1869), pp. 509- 
539, pi. xxxi-xxxiii ( -PUtes XVII-XX herewith). 
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describing the weapons of the AustraJi&iu, 1 showed, by means 
of numerous illustrations of the varieties of each class of weapon 
from that countrj', that tliey all passed one into the other by con- 
necting links, so that where a euflicieDt Dumber of them arc 
arranged in such a manner as to exhibit their continuity, it is 
oft«n impossible to determine any definite line of separation 
between them. I also showed that the form of each weapon 
was detertnined by the form of the stem or branch of the tree 
out of which it was made, the outline of all these implements 
conforming to the grain of the wood ; and the inference which I 
drew from this was, that it showed a very low state of intellect 
on the part of the constructors, the several classes of implements not 
having been designed originally for their respective purposes, but 
produced accidentally, and then applied during s\ibsequenl ages to 
the several uses to which in practice they appeared most suited. 

As we have no reason to suppose that the Australian continent 
was peopled at a later date than other parts of the world, and 
as there is no evidence upon that continent of the people inhabit- 
ing it having ever been in a higher state of civilization than they 
are at present, we have grounds for supposing that they must have 
remained stationary, or have progressed very slowly, while the 
inhabitants of other |>ai-ts of the globe advanced more rapidly, 
and that their existing arts and implements, simple and primitive 
though they be, nevertheless represent the highest develop- 
ment of constructive power to which these people have ever 
attained. Hence it follows, that if the inhabitants of any other 
portions of the globe can be traced to a common origin with the 
AastTalisQs, viewing the persistency of type observable as a char- 
acteristic of the arts of these people, and of all other people in 
a primitive state of culture, we must expect to find some traces 
of similar implements in use amongst all such i>eople to whom 
a common origin can be assigned. 

In my last lecture I mentioned that there were three countries 
in which the boomerang is either still used, or is known to have 
been used in ancient times, viz. Australia, the Deccan of India, 
and Egypt, and I also showed some groimds for believing that 
the same weapon, or something allied t*> it, may luLve sjiread from 
thoae countries over Europe, as it is known to have done over 
^bgraat part of Northern and Central Africa. 
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Although the comparison of weapons from various paita of tbe 
globe can have no other object, than to trace out %a original oon> 
nexion, I did not venture to build upon the coincidence of tliis 
weapon in these regions, any argument for the common origin of 
the people by whom it was used. Nor do I think that I should 
have been justified in assuming such origin upon the grounds of 
the identity of a single weapon. Such identity may have arisen 
in three ways : — (1) it may have arisen independently by the 
spontaneous development of like weapons under similar con- 
ditions of life; (2) the weapon itself may have been com- 
municated from some primal source; (3) the races using it 
may have been themselves derived from a common origin. Of 
these, the first view, viz. the independent origin of the we^MMi, 
would perhaps strike any one at first sight, before having studied 
the conservatism and persistency of type which is so especially 
characteristic of savages, as the most probable; it appears so 
exceedingly simple in its form and uses to our trained and 
educated minds, that it seems hardly necessary to account for it 
in any other way ; besides which, there are slight differences 
between the Indian and Australian boomerangs, which have 
been considered by some to diBtinguish the two weapons, 

I will not here revert to the arguments which I have used to 
combat this opinion. Suffice to say, that I have since been 
favoured with much valuable information on the subject by Sir 
Walter Elliot, who has frequently accompanied the natives of 
India in their hunting expeditions with this weapon. He ftays 
that it is formed on the grain of the wood, tike the Australian 
boomerang, the curve varying with the bend of the stem ; it is 
whirled horizontally, with the end foremost, like the AnstraUaa 
practice, and is used by two tribes in the Deccan, viz. the K.olis 
of Guzerat and the Marawirs of Madura, but more especially in 
its simplest form bj the former, who are of the Dravidian or 
black race of the Deccan. In a letter to me he says, speaking of 
these tribes: — 'I have seen both, and, indeed, served ten years 
in the latter district (Southern Mahratta), where the crooked 
stick is used by all the lower orders every Sunday during the hot 
season, when all agricultural labour is at a stand. The villageis 
turn out in large numbers, and scour the jungle armed with theM 
sticks. Everything that rises is knocked over ; deer, hares, binU, 
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eren tie wild hog and the tiger are occasionally (though rarely, 
of course) included in the bag, I have seen a line of upwards of 
100 men and boys, and the boomerang whirling about in sach 
nombers, and with Euch precision, that even birds on the wing 
are brought down. I never met with any regularly formed 
specimens, except in the Sonth ; those in the North were mere 
angular sticks, of very various form, as natural branches occurred ; 
the favourite form was a rather obtuse angle — nearly a right angle."* 
Thus, whether we regard the puqioees for which it is used, the 
material of which it is constructed, the manner of throwing, or the 
varieties of its form, the Indian and Australian boomerang is vir- 
tually the same weapon ; and I think those who dispute their 
identity appear rather to have had in view the 'collery stick ' of 
Madras and of the Maraw&rs than the boomerang of the Kolis. 

We may therefore, I think, fairly consider the causes which 
may have led to the adoption of this weapon as sprung from 
a common source. 

Since my last communication to this Institution, Professor 
Huxley has given to the world, in a paper read at the meeting of 
the International Congress of Prehistoric Archaeology — of which 
I bad the honour to be general secretary — in August, 1868, his 
views ' on the distribution of the races of mankind, as bearing on 
their antiquity '.' The paper created a considerable sensation in the 
scientific world, owing to the boldness of the generalizations con- 
tained in it, and, it may be added, a certain amount of opposition. 
The accompanying map (Plate XVII) is taken from one drawn hy 
Professor Huxley himself for the Ethnological Society, to illustrate 
this subject (Joiim. EtAno. Soc. (1870) N. S. ii. 404^12). 

Basing his distribution of the human race on the principle 
that the characters of the hair and complexion are more perma- 
nent, and of greater value as a means of classili cation, than the 
bony structure of man. Professor Huxley traces back the numerous 
varieties of tribes and races into what, for the present, may be 
r^vded as four primary groups. 

Commencing, for the convenience of my present subject, with 
the highest, or those which have shown tbemaelves most capable 
of development — which, in all probability, is the wrong end of 

3 scale to b^in with, if we regarded them in their natural 
■ Tram. Inl. Congr. Pnli. Arch, at HaneUh, 1868 (London, 1869), p. 03 ft 
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succe^eion — the first of these groupe is what he terms tint 
Xuithochroid tj^e (the distribution of which is marked 9H 
in the map), & people characterized by yellow hair and btr 
complexions, with blue eyes, who form a strong element in the 
composition of the population of this country and a great part of 
Europe, extending from thence through Scandinavia and Centisl 
Europe eastward into Northern India. Nest to these he classes 
the great Mongoloid race (marked by various shades of '^fij ^ 
on the map), with yellow-brown complexions and black hair aod 
eyes, of which the Kalmucs and Tartars represent the purest 
types, occupying the whole of Northern Europe and Asia, from 
Lapland to Behring Strait, and down to the southernmost parts 
of China; including also the Esquimaux, the Polynesians, and 
the whole of the inhabitants of the two continents of America. 
Thirdly, the Negro race (marked BBGS ^°d ^H| in the map], 
long headed, with woolly hair, which has its bead quarters in all 
that part of Africa south of the Sahara, but has outlying branchta 
widely detached, and occupying a broken line of islands extending 
in a belt, from the Andaman Isles in the Bay of Bengal, to the 
peninsula of Malacca, New Guinea, New Caledonia, and the 
adjoining ielee, and having its southmost limits in the distant 
island of Tasmania. Lastly, we come to the Aostralioid race 
(marked Hj^ )> distingnished by dark chocolate complexions 
and black eyes, with long heads and soft wavy hair ; these the 
Professor, upon physiological grounds, and after intimate ac- 
quaintance with these people in the distant regions in which they 
are found, traces in three distinct portions of the globe, viz. 
Australia, the Beocan of India, and Egypt ; the three identical 
countries, it will be observed, in which, unconscious of Profenor 
Huxley's distribution of races, I had traced the occurrence of the 
boomerang. I think, therefore, it is not an unreasonable con- 
jecture, assuming the correctness of Professor Huxley's premises, 
that this peculiar weapon may be a reiic of the original Austin 
lioid stock, which having been originally an effective weapon for 
alt purposes amongst the aborigines of this race, and contioiung 
still to be need as such in Australia, survived in India and in 
ancient Egypt merely as an implement for the cbase and for 
amusement, much in the same way that, in Europe, bows 
arrows have survived amongst children to the present day. 
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In the remarks which I made (p. 127) apon the varieties of the 
African boomerang, I drew attention to tlie peculiarly curved form 
of the Nubian and AbyMinian sword, and I ventured an opinion 
that its form may have been originaUy derived from that of the 
boomerang, of which weapon a, variety, constructed of wood, is 
stUl ia use by the inhabitants of the country; and I see oo 
naeon to doubt that the Abyssinian aword may have been the 
prototype of those numerous allied forma of iron weapons, the 
' bimga-mnnga ', &c., which throughout Africa are still used as 
missiles, and thrown with a rotatory motion like the boomerang. 
My conjecture on this subject appears to receive some confirma- 
tion from the very peculiar conBtruction of one of these swords, 
which has lately been added to the musenm of this Institution, 
and which is represented in Plate XIX, figure 1. The angular 
Form of the blade, swelling in the middle, presents such a close 
^finity to the Australian boomerang, as to strike even those 
who have not been led, by the considerations I have mentioned, 
to look for a coincidence in these weapons. I noticed at the 
aame time the very great resemblance between the rudimentary 
shields of the Australians and those of some of the inhabitants 
of the valley of the Upper Nile, which may also perhaps be 
accounted for in the same way. With a view of further con- 
necting this primitive form of shield vritb similar defensive 
weapons in India, it is worthy of notice that the hand-shield, 
having antelopes' horns projecting from it, a representation of 
which was given in my first lecture, Plate X, figs, 66, 67«, 
and 69 (many of which are furnished with a small iron shield, 
or guard for the hand, though some are without this accessory), 
isosed — Sir Walter Elliot now informs me — precisely in the same 
way as the Australian and African parry in g-shields, viz. by 
catohing the arrows and darte of the assailant, and parrying 
them off vrith the horns, thus favouring the conjecture that 
I ventured to put forward, that the square, oblong, and circular 
targets are defensive weapons of comparatively recent origin, 
being represented in a primitive stage of culture by a simple 
parrying -stick, derived originally from the club. The club is, 
as a general rule, the only defensive guard employed by races in 

C. stages of culture. These seem to have been replaced 
ig-sticks, held in the centre, and subsequently hollowed 
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to receive the hand, or Eumishod with hanii-gnardfi, forming 
rodimetitary shields ; of which stage in the development of Cm 
weapon wo are now able to establieh connected traces in tiw 
t)iree conntries under consideration. 

If the comparisons which I have made, and tlie conclofiou 
I have ventured to dr«w from them, are foond to stand tlte tat 
of farther investigation, as it appears to me reasonable to hdpe 
tiiey wil], the importance of studying the forms and usea o! 
these primitive weapons in connexion with other sociological 
and biniogical phenomena, as a means of tracing back the «rlt 
hislorj- of mankind, will be well established. Of this, however, 
we may feel certain, that if a connexion formerly existed be- 
tween the inhabitants of India, Australia, and Egypt, the 
evidence of sncb connexion will not be limited either to the 
colour of the hair and skin, or to the resemblance of th«r 
weapons, but wUl be found in other customs and instituttcmc 
which they brought with them from their fatherland. The 
important generalizations of Professor Huxley, whether or not 
they ultimately hold good, have had the good effect of drawing 
attention to a comparison of the inhabitants of these coimtna; 
and though it would be foreign to my present purpose to antici- 
pate the result of these investigations in otlier branchi^ not 
immediately connected with my present subject, I may mention 
that officers acquainted with India and Australia have since 
pointed out resemblances in the hj-meneal and other customs 
of those countries, which have not before been noticed, bnt 
which, when put together and compared, making all due allow- 
anoe for the variations which are inevitable in the continuotu 
development of all human arts and institutions, will, I doubt not^ 
lend to give confirmation to the theory of races which the autlior 
of it baa so ably advanced. 

Having strayed thus far into the geological and biological 
aspect of the question, it is necessary to go a step farther in 
Older to apply the subject more generally to the origin of 
wntpona, and at the tune time to [loint out some difficoHici 
which stand in the vty of accepting this theory of race*— 
difficalties of which Professor Huxley himself appears by Us 
ptiiper to be fully soosiblo. 
The d«tauhod portions of the AnstraUoid race are separated 
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from each other by seas of coneiderable depth, and the same 
thing applies to the Negroid race. The Australians, be points out, 
though jiosseesiing ample materials for the constnictioa of canoee, 
have never learnt to make any that are capable of trnversiiig 
the great seas which separate them from their apparent kindred 
in other lands, and it is unlikely they should have forgotten the 
art of navigation if they bad once known it. It is inconceivable, 
therefore, that they should have migrated from Austmlia to the 
Deccan, and to E<{ypt, during the existing geographical arrange- 
ment of sea and land, more especially as no trace of such migra- 
tion is found upon intervening isles. He points out, however, 
that great geographical changes have probably taken place, and 
Chat those changes, in so far as our knowledge of them goes, 
are of a nature to account for the phenomena observed. 

The re^on of the negro race in Africa is separated from 
Northern Africa and from Euroj* by the desert of Sahara, of 
which there is geological evidence to show that it was sea 
at a recent geological ]}enod. The same applies to the Deccan 
of India, which is separated from the Himalaya by the great 
alluvial plains of the Indus and the Ganges, which, having 
probably formed a strait before the mioccne epoch, may have 
divided the black men inhabiting the Deccan from the 
Xanthochroid and Mongoloid races to the north. At the same 
time Urge tracts now occupied by the sea may then have 
been land, uniting or connecting by a chain of easily accessible 
ialands the regions in which men of the same coloor and 
physical peculiarities are now found. But it will be seen by 
the map that the line^ of distribution of two of the races, the 
Negroid and the Australioid, cross each other, and this, accord- 
ing to the theory of migration by land, appears to involve 
a Bucceeeion of submersions and upheavals during the human 
period, which it is difficult to account for. 

The distribution of races, according to supposed original 
(Ustinctions of colour and complexion, will be seized upon by 
polygenists as an argument in their favour ; for it will be said 
that, according to this theory, the distinctions of race in the 
ewHeet times mnet have been as great, or greater, than they 

^^R at present. 

^H Tkere ue three ways in which it has been attempted to 
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account for these early distinctiona of colour and persist«nC7 tl 
type — (1) by supposing the several races of man to have I 
Bqiarately created upon distinct continents of land ; (2) bjr ' 
assuming that on each primaeval continent, man was evolv«<I 
from the anthrojxiid apes of that continent ; ' or (3), by sa]>[)Oft- 
mg that these divisions of mce, remotely and immeasunbly 
distant though they be, nevertheless carry us only a short way 
back into the history of man, and that still earlier ages, if ne 
could penetrate them, would show the races of man unit«d. 

Now, with respect to the fint assumption, that of creation, 
though we are not, of course, in a position to deny the possibility 
of it, I confess it appears to me unwarranted by any of the 
phenomena of nature. We have no knowledge of the special 
creation of any organized being; and how can we scientifically 
assume as probable, that, for the probability of which there is 
no sort o£ evidence of a nature that inductive science would be 
warranted in building uiion ? Continuity and development are 
seen to be the order of the universe. Man is seen to be, both 
mentally and physically, amenable to that law ; and on what 
grounds can we assume that he was ever an exception to it ? 
I cannot conceive how those who believe geological changes to 
have been brought about by causes which are still in operation 
in onr own day, and who make great calls uj>on time in order 
to reconcile those causes to the phenomena observed, can, in 
treating biological phenomena, advocate belief in so great 
a break in |the observed order of the universe as is implied by 
the special creation of man. Still less willing am I, in tiie 
absence of more cogent argument than has ever yet been 
advanced in support of it, to assent to hypotheses of the separate 
development of races, which appears to me equally at variance 
with nature. There can be no doubt that all the existing races 
of man, whatever their colour and physical peculiarities, have 
greater affinity to each other than any of them have to the 
apes, or to any other class of animals. The tendency of progress 
is from simplicity to complexity, from unity to diversity, and it 
would be a complete inversion of the order of nature that 
animals so various as the apes should independently produce 

' Lteluru on Uan, hit PItK* m OtaUan, and (■> On EiMarn of On Karlk, hj 
Dr. Carl Vogt. BdiUd bjr JatUM Hunt, Ph.D. (London, IBM), |>. «M B. 
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^noimalB bo much resembling eacti other as the races of mao. 
H^Hie recognized law that, with certain variations, Uke b^ets 
* Kke, appears to me to negative this assumption as fully as it 
would do the notion, if it were pnt forward, that because the 
horse and some other classes of the mammalia, say the rhinoceros, 
for instance, have some affinities in their bony structure, there- 
fore the black horse is descended from the African rhinoceros, 
and the white horse from that of India. Moreover, all the 
races of mankind interbreed, and I am at a loss to understand 
how a circumstance like this, which throughout the animal 
kingdom is regarded as a proof of unity of species, should be 
discarded in its application to humanity. If, then, it is true 
that diversity o£ colour is as old as the very earliest traces of 
nan, and there is evidence that the several coloured races were 
inhabitants of distinct continents, which have disappeared 
tlurougfa geological changes dispersing and mixing the races, 
blending the colours and obliterating the traces of their formerly 
isolated homes; then to the same causes, which produced the 
mixing and the blending, we must also attribute the original 
separation. According to the view I hold, we must ask for 
more time, and still further geological changes, to bring them 
together again in the primaeval cradle of the human race. 

Now, to apply this reasoning to the origin of weapons. The 
only vestiges of the primaeval tools of mankind now left to us 
ate those constructed of stone ; others of the more perishable 
materials have decayed, and their representatives only have 
remained in some few cases as survivals. In my last lecture 
I showed how uniform in shape and in development these stone 
implements are found to be in all parts of the world, whether 
derived from the northern or southern continent of America, 
from Siberia, Australia, India, Africa, or the surface soils and 
river graveb of Europe. This uniformity of shape has been 
used as an argument that mankind must have independently 
designed the same forms of tools in various parts of the world, 
and that under like conditions, like forms will be produced by 
men, however remotely separated. I am not prepared to deny 
the possibility of some of these forms having had an independent 
^ iwi gin ; but if the proof of it is to be based npon the separation 
^oC continents, we see how entirely groundless such an argument 
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I is when applied to fJie earliest agee of humanity. For if, ^H 
I has been conjectored, the racos of man may have been diBpeMtlH 
by geographical changes of land and sea, it is obvious they OK^^ 
have carried with them, from some primal source, the art of 
manufacturing stone weapons; the resemblance of which i* 
far more satisfactorily accoanted for by this means ' than by 
supposing such singular and invariable coincidence in design 
to be the result of independent discovery. As we contemplate 
man in his lower and lowest conditions, we find the imitatiTe 
faculty stands out more and more prominently by the absence 
of those higher qualities which characterize civilized races ; and 
whatever power of ori^nality for the invention of new arte 
may have been possessed by the earliest inhabitants of the 
globe, its results appear to have been spread over so vast a 
lapse of time that it can scarcely be accounted at all as an 
element in the mental attributes of primaeval man. 

I now pass to what has been announced aa the subject proper 
of my present communication, viz. the origin and development 
of metal tools. I use the word metal intentionally, in preference 
to g])ecifying bronze, because, although we have good reason for 
supposing that in Europe, Egypt, Assyria, and the central parts 
of America, bronze preceded iron as a materia) for weapons, it 
is not so certain that this was the case in all parts of Asia ; 
and in Africa we know that iron was the first metal employed 
by the negroes. 

Perhaps no subject has given rise to so much difEerene* of 
opinion amongst archaeologists as this question of the origu 
of metal implements, or has been accompanied with sudi 
uncertain results, owing to the great mass of conflicting 
evidence to be dealt with, and the great doubt which ntU 
upon much of it, whether in regard to the casual mention of 
the subject in ancient authors, or to the often ill-direct«d 

* The fact mentionod both by tbe Baron da Bonatetten and Dr. Keller, of 
oelta of Jade and Quphrlte having been found in Switzerland, matariala 
«hi«h, Bocording to the Imtflat InvestigitioliB [1S69], are cot found in (he 
Alpa, but mtut have been imported from Uie Ka«t, proves Umt iatar> 
ooBununirutloii and butor iniut bate been carried on between dutaat 
oonatriea at the time wbau such weapotu were u>od. — Baron do Ronslatten, 
tbeuitt iCAnlbflUUi SuMH (B•rR^ ISM), p. IS ; Keller, TSt lala DutlU«gt ^ 
*- - " '4 (1806), pp. 56, ea (of. I87S, pp. 7£, IW, S06, Sift). 
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itsearches o£ niodern times. It woald be hopelese, in the brief 
time allotted me on the present occagion, to attempt to throw 
freeli light on this intricate subject, even if I posseseed the 
materiaJB for eo doing. All I shall endeavour to do is, to put 
together, in ae intelligible a form as possible, some of the more 
salient points upon which archaeologists are divided, and trace the 
continuity obBsrvable in passing from the stone to the metal age. 
We have already seen, in speaking of the implements of the 
stone age, a gradual improvement in form and fabrication, 
developing itself in proportion as the wild animals which were 
contemporaneous with tlie first traces of man in Europe became 
extinct, partly, no doubt, through the efforts of maa himself in 
fixtenminating them, and partly, as there seems reason to suppose, 
owing to an alteration of temperature, rendering the climate 
imsuited to the constitution and habits of those animals, which 
thCTefore migrated by degrees, and the majority of which are 
now found chiefly, though not exclusively, in arctic regions. 
Thither they have been accompanied by races of men whose 
arte and implements show them to be very nearly in a corre- 
sponding stage of civilization to the early races, the relicg of 
which are found associated with the same animals in Europe, 
The simultaneous migration o£ races of men in the hunting 
stage of civilization, with the animals, the pursuit of which 
forms the almost sole occupation of their lives, is well 
shown in the case of the North American Indians, whose 
jfe<^taphical distribution is now almost identical with that of 
the buffalo. This forms a strong point in the arguments of 
thoae who are disposed to attribute all the changes in the 
world's civilisation to the influx and extermination of antagonistic 
races. But it must be remembered that progress advances in 
an increaaing ratio, and the phenomenon now seen in America 
aad Australia of a highly civilized race constantly fed by steam- 
craomtmication from the Old World, driving before it and 
rapidly exterminating other races so vastly its inferior as the 
Aostxalians and American Indians, is one which could have had 
no parallel at the early period of which I am now speaking. 
We must here look for a slower process, though doubtless the 
^BOperating causes may, to a great extent, have been the same, 
^H ^e fatnication of stone implements would of itself lead by 
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decrees to & knowledge of the metals wbieb are contained in 
stones. Thus, for example, I have here a specimen of a Btone 
maoe-head from Central America, figure 2, Plate XIX, com- 
posed of a nodule of haematite partially coated with micaceous 
iron ore, the particles of which are distinctly visible on its 
glittenng surface. The weight of this implement, being neaH/ 
double that of a mace-head composed of ordinary stone, would 
at once attract the notice of the savage fabricator, and lead him 
to investigate the uses of metal. 

But, as a general rule, races engaged exclusively in hunting, 
who rarely turn their attention to the ground except to examiae 
a trail or to search for water, would have little opportnnity 
of profiting by the mineral wealth of the soil over which they 
roamed. Witness the Australians, who have rontinued For ages 
in ignorance of the gold and other mines which are now so 
attractive to Europeans; or the North and South American 
Indians, and the Esquimaux, amongst whom the art of smelting 
metal has never been found associated with those races who are 
in a purely hunting stage of existence; the wrought metab 
used by such races to point their weapons being inv&riably 
derived from civilized sources. 

From hunting wild animals, the savage, in the natural seqaence 
of progress, would turn his attention to their capture and domesti- 
cation, and thus he creeps gradually into the pastoral life ; and 
as the bones of animals under domestication, through want of 
exercise and good living, become smoother and of finer texture, 
the experienced anatomist is thereby afforded the means of di»- 
tinguishing, amongst the vestiges of antiquity, the remains of 
domesticated animals from those derived from the chase, and 
of observing to what extent the domestication of animab was 
contemporaneous with other changes in the social condition of 
the people.* Still, however, in the pastoral state, the barbkriaa 
is not necessarily brought in contact with metals ; and hence we 
should expect in many cases to find the traces of domesticated 
animals associated with people who are still in the stone ago. 
This was notably the case amongst the ancient inhabitantc of 
the Swiss lakes, where the sheep and horse have been found 
at Mooeseedorf, and other lake habitations which are proved t 
>. bjSii John Lubbock, B«rt., F.R.S., London (I860}, p. Itfl 
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belong to the stone age, though not in Guch abundance as in 
the settlemente belonging to the bronze age,* 

From the pastoral life, the barbarian, bampered by his flocks 
and herds, and no longer obliged to wander in search of food, 
settles down to a more stationary life, and by degrees takes to 
agriculture. Then, for the first time, he digs into the soil, and 
becomes acquainted with its mineral treasures. It has been 
proved by the discovery of quantities of carbonized grains of 
wheat, lamped together, in the Swiss lake-habitations of the 
stone age, together with the inat«rialB for preparing it tor food, 
tliat a knowledge oE agriculture preceded the general employ- 
ment of bronze in that region,^ whilst in Britain, and in Denmark 
also, bronze is almost invariably associated with evidence of 
domestication and agriculture. 

The metals first employed would be those that are most 
ftttnctive. Copper, in Europe, from the bright colour of its ores, 
would be noticed more readily than iron, which is often scarcely 
distingoishable from the soil, and requires greater temperature 
and more skilled labonr to render it available than could be 
expected of a people emerging out of the savage state. It is 
not, therefore, surprising that in Europe, copper first, and 
anbeequently its alloy, bronze, should have been employed before 
iron as a material for weapons. But in those countries where 
iron is found upon the surface in an attractive form, and in 
a condition to be easily wrought, we must for the same reason 
aappoee that it would be used instead of copper in the earliest 
ages of metallurgy. 

It is natural to suppose that, in the ordinary course of 
development, an age of pure copper must have intervened 
brtween the ages of stone and bronze. But implements of pure 
copper are comparatively rare, bronze being the metal almost 
invariably fonnd following immediately upon the age of stone.* 
Notwithstanding the comparative rarity of copper tools, however, 
there is reason to believe that this metal was used in a pure 

■ PrtMitorw Tina, b; 3ir John Lubbock, Bart, P.R.8. (18(16), pp. Ii2-^ ; 
AnUt tf Ot liHxtUgatian qf Animal Rmaint /ram U« Lake DweOingi, hj Prof. 
Ratinoyw ; in Tttt laM* DiaSinga oj Stcibtrland, hj Dr. Fordinond Keller, 
tmnaUtad by J. E. Lm, F.S.A.. F.O.S., ISeO, pp. 36&~S2 (1878, pp. Ii37~44). 

» Xaauttiaif, Kellw, I,&, p. 85; JiobmAotwn, KeUer, l.c, p. 40. 

* (TIi« first two aentencea of thfs paragraph have been transposod, for 
oltamM*.— En.) 
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state before the discovery of the &Uoy. According to ProfesMr 
Max MiiUer, copper was the metal spoken of by Hesiod and 
Homer as the material generally employed for weapons in their 
time.' Mr. Rawliason, in his Five Ancieitt Monarciiet, e»ys 
that the metallurgy of the early Chaldeans was of a very rude 
character, indicating a nation but just emerging from an almost 
barbaric simplicity, and that copper often occnrs pure.* Copper 
implementsj of a very early form, beaten into shape, occur not 
onfrequently in Ireland, as may be Been by specimens represented 
in Class A, Plate XVIIL They have also been found in 
Mecklenburg and in Denmark, and Klemm* says that they 
occur in Greece, Italy, Spain, Egypt, and Hindustan. At 
Maurach, in Switzerland, a copper celt was found Ln a lake 
dwelling, which Dr. Keller, notwithstanding this circumstance, 
attributes to the stone agt'.* In the lake dwelling of Pescheira, 
on the lake of Garda, several copper implements were discovCTfld,* 
and in certain localities in Hun<rary copper implements are said 
to be as plentiful as those of bronze.^ An axe of pure copper 
was discovered in Ratho Bog, near Edinburgh, under ao feet 
of stratified sand and clay, and Dr. Wilson mentions that others 
have been found in Scotland,' C-opper implemente occur in 
Peru, to prove that, in the central parts of America also, the 
manufacture of bronze was preceded by the use of copper in 
a pure state; and in the ancient mines of Lake Superior we 
have distinct evidence of a stage of early metallurgy in which 
copper was used simply as a malleable stone, and beat«n out into 
the form of implements without the aid of any alloy or a know- 
ledge of the process of casting.^ (See Plate XIX, figures 
8, 4, 5, and 6.) When it is considered that without tfao 
admixture of a small portion of alloy of zinc or tin, copper is 



IB (LoDiloD, 1364), p. S30. 
Ancimt SatUnt WarU (II 



' Ubi Hiiller, Satnct if lantpuign, Second » 
' Rawlinson, n< Fitt Orial MonoreAitt i(f 

vol. i. p. isa. 

■ Klcmm, Wtrlaiugt und Wnffta (Sondershaosen, 1S66\ p. 96. 

• Keller, I.e., p. 110: (1878, p. 121). 

• Keller, 1. c, p. SSI. pi. IxrU : (1878, p. SSa, pL <ada). 

• Keller, 1. a., pp. 316, 819, pL liriii : (1878, pp. aO£-S, pi. OEX. 1-98). 
» Wilion, Prehitoric Won (Lundun, 18621, toI, i. p. 282. 

■ Wllaon, PnMmrie Von, vol. i. pp. 281-79 ; Rquler and D*ria la 
amion CvnlribuHoHt U KtuiuMft, voL L pp. 106-303, flgs. SI, 83, St, S7.4, 
trom whioh work tb« iUnstrationa ai* taken. 
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very difficult to melt, and can only be used by a laborious process 
of beating into fonn, and also what a great superiority bronze 
has over copper as a cutting material, whilst at the same time 
the process o£ fabrication is actually in some degree facilitated by 
the addition of tin, it is not surprising that on the first discovery 
of the advantages of thii^ mixture, all the old implements of 
copper, wherever procurable, should have been taken to the raelt- 
ing-pot for conversioD into bronze, and we should thus be left with 
such scanty evidence of the existence of an age of copper. 

Up to this point we meet with no difficulty in supposing that 
the use of metal may have been at fir^t adopted by many natioun 
independently, without intercourse one with another. But when 
we find in both hemispheres o£ the globe a very wide diffusion of 
weapons of bronze, consisting of a mixture of the same metals, 
which, though varying slightly in its proportions, as we shall 
afterwards see, is nevertheless, for the most part, constant in ite 
adherence to a standard of about nine parts copper to one of tin 
in all parts of the world, the question arises whether the know- 
ledge of this mixed metal could have been arrived at independently 
in different countries, or whether it must have been diffused all 

I over the universe from a common source. It is true that copper 
tnd tin materials are sometimes found in the same locality, as, 
for instance, in Comwatl, the locality which, from the remotest 
time up to the present, has afforded the moat plentiful supply of 
both metals perhaps in the world. We have evidence, also, that 
in ancient copper mines fire was employed by the miners for 
softening the metal and detaching it from the matrix,* and it is, 
therefore, highly probable that the admixture of the two metals 
occurring so close together, and a knowledge of the advantages 
accruing therefrom, may have been brought about accidentally 
in the process of mining.- But this connexion of the metals in 

' Wilson, /VeAiitonc Man, tol. i. p, 258. 

' Since the above w«s written, Sir John Lubbock has publUhed in nn 
App«iidix to his second edition of Pnhhtoric THim (IsaO), p. 696, letlen from 
Dr. Perej, And from UeiiBra. Jonkin and Lefeuui, highly experienced ussyers, 
vapresuDg their opinions upon the theory of H. Wibel, that the ftncient bronze 
WBB obtained, not by the fusion of copper and tin, but dlroctty from ore con- 
taining the two metals. Tbeyare unanimously of opinion that tbisoould not 
hare been the caao, none of the ores eonlaining naturally a mixture of the 
mttals in proper proportions. Although the opinions of these gentlemea 
•ppew deoiaively to negative tlie posaibility of ancient branxe having been 
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a state of nature is not common, and in those countries, such a« 
Denmark and Scandinavia, where bronze implements occur, and 
in which neither metal ie found native, it iB most improbable 
that the inhabitauts should have discovered the merits of these 
particular ingredients, unless they had derived the knowledge of 
them from without. 

Hence we find archaeologists as much divided ia their opinions 
upon what I may call the monogenesis or potygenesis of bronze, 
as biologists and anatomists are upon the mouogeneeis or lK>Iy- 
genesis of the human race. The same question repeats iteelf 
again and again in dealing with the vestiges of the early history 
of man, and we may therefore divide the consideration of this 
question of the origin of bronze under pretty nearly the same 
heads to which I have adverted when speaking of the distribution 
of races, and of the age of stone (pp. 147'-54). The questions to 
be considered may be numbered as follows : — (1) that bronze was 
spread from a common centre by an intruding and conquering race, 
or by the migration of tribes ; (3) that the inhabitante of each 
separate region in which bronze ia known to have been used dis- 
covered the art independently, and made their implemcnta of it ; 
(S) that the art was discovered, and the implements &bri- 
cated, on one spot, and the implements disseminatod from that 
place by means of commerce ; (4) that the art of making 
bronze was diffused from a common centre, but that the imple- 
ments were constructed in the countries in which they are found. 

Amongst the advocates for the first hypothesis, viz. intra' 
duction by the intrusion of freeh races, are to be found chiefly the 
Scandinavian archaeologists, amongst whom may he especially 
mentioned Professors Worsaae, of Copenhagen ', and Nilsson, of 
Stockholm. Both metals are foreign to the soil of Denmark, and 
must, therefore, have been imported. In the gravee, bronze 
weapons are in Denmark invariably found with burials by crema- 
tion, while those of the stone age are by inhumation, the former 
being recogoizcd, in an early stage of civilization, as a later pro* 
cess than burial by inhumation. Bronze is here markedly 
habituallj produceil for commereikl purpotea in this numner, tbej do not 
■ppoBT to mB to diKrodit the ■upposition that tbo firet imperfect kiiowladge 
havu beeu brought aboat aceiilentally tn the wii— r 
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listed with tmoeG of agriculture, the evidence of which is 
wanting in the stone age. The age of bronze, it is asserted by 
ihem antiquaries, warn nshered in in Denmark by the employment 
oE implements showing the highest perfection of art, and at a later 
period, when they are associated with weaj^ons of iron, they are 
inferior in the quality of their workmanship. The weapons of 
bronze have remarkably small handler, denoting a smaller race, 
and hypotbetically an eastern origin, small handles being to this 
day the characteristic of weapons from India. Some of the 
bronze spear-heads in Denmark have been found with nails driven 
into them, a practice which still exists in India, each nail denoting 
a victim ; and iu tJie Asiatic islands the custom of boring a hole in 
the weapon for each victim is found to the present time,' The 
peculiar ornamentation so often found on the bronze swords of 
Denmark, known as the spiral ornament, is said, though I think 
erroneously, to be of Phoenician origin. To these and other 
arguments for the introduction by intruding racew, Professor 
Nilsson adds, that in the countries of the north, where bronze 
implements are found in greatest abundance, the graveis in which 
they occur are usually situated in groups, proving that bronze was 
introduced, not by isolated individuals, merchants, or travellers, 
but by tribes or colonies more or less numerous, occupying especial 
tracts of country. 

The theory of race-origin is also not without its adherents in 
country. Dr. Thurnam, who has excavated a large number 
of barrows in the south of England, divides them — as, indeed, 
they have been divided by former antiquaries — into several 
classes, amongst which we may chiefly distinguish two principal 
types, viz. the long and the round barrows. The former he 
attributes to the stone age, containing usually implements of 
that material, whilst implements of bronze arc almost invariably 
found in the round barrows. He also gives it as the result of 
his researches, extending over some years of exploration— and 
Canon Greenwell, in so far as his experience of long barrows m 
the north of England goes, confirms the statement — that the 

ig barrows are generally associated with dolichocephalic, or 
skulls, whilst in the round barrows brachycephalic, or round 

ti8 cuitcm of milking ■ murk upuu the wenpori for eieb viutjm iilain, is 
■ of Tory asQkl occurrenrr Mmonu invogu pW'pl*. 
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skulls, are found, thus leading to the suppoBition that the li 
headed people of the stone age who erected the long barrows 
have been succeeded by a,nother race with round heajds impoi 
bronze, and burying their dead in round barrows. But after 
having heard Dr. Thurnam's last papers on this subject, read 
before the Society of Antiquaries and other societies ', I confees, 
although he has no doubt eBtablished a sequence, that he doeij 
not appear to me to have determined a clear line of separation 
between the two classes of interments ; the long barrows pass by 
intermediate links into the round ones, and the long skull, 
although no doubt it may be considered characteristic of an 
earlier period, and therefore connected with an earlier form of 
barrow, also passes by gradations into the round skull, tho 
variations of form being considerable. Then, with respect to 
the implements, although the absence of bronze in the long 
barrows of the earlier period appears to be determined, yet it is 
notorious to all those who have paid attention to the subjecU— 
and is not by any means denied by the learned antiquaries wl 
names I have mentioned — that the transition from ^-tone 
bronze in this country was gradual, and extended 
period, flint weapons being found in nearly all the barrowE^of 
bronze age in such positions as to show they were used con- 
temporaneously by the same people ; and from discoveries wbtch 
have been made both by myself and others ', there seems good 
reason to suppose that flint weapons continued to be used by 
some of the inhabitants of this country even during the Ri>nmn 
era. This distinction of long heads in long barrows, and round 
heads in round barrows, is one so easily remembered, that it is 
liable on this account, perhaps, to receive greater attention than 
it really deserves as a criterion of race. The difliculty 
tinguishing in all cases the primary from the secondary ii 
mentfi in the harrows — it being an established fact that 
barrows were used as places of burial by socceasive g«neratk<M, 

■ Thumam, Ancient Briiitlt Bamwi (1809), pp. 166, 198; AnAattteglm, 
vol. ilii : ' On the Two Principal Forms of An«ie&t British and 
SkiUll,' Mem. AHlkraj). Bae. Land., I. ISO ff., (G9 ff. (1866) ; ill. 41 B. \ 
Davis and Tbunuun, Crania BnlOKiiiea (Iiondon, 18A6). 

' 'On snme Flint ImplemeaU fonnd aaaocEatcd with Romaa Rn 
Oxfordshire and the Iile of ThanM,* fay Col. A. Line Fnl, Awn 
SOmeloiiKiil Kuci'dv <:1869), K.S., toI. f. p, 1 fl. 
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and even perhaps by successive races, including also the Anglo- 
Saxons — the possible distortion of some of the crania by time 
and pressure, and the other facts of the case, as I believe I have 
correctly stated them, are, I think, sufEeient to justify us in 
withholding for the present our entire acceptance of the theory 

^oE the introduction of bronze into this country by intruding races, 
ss drawn from any evidence derived from the graves. 
From amongst those who have advocat«d the totally indepen- 
dent origin of bronze, the opinion of Professor Daniel Wilson 
may be selected, aa affording a most ingenious argument derived 
from an analysis of the metals.' He quotes some experiment 
conducted by Dr. George Pearson, and communicated by him to 
the Royal Society of London in 1796, to ascertain the results of 
various proportions of the ingredients of tin and copper in bronze. 
' Having fused these metals in various united proportions, eom- 
meuciug with 1 part of tin t« 20 parts of copper, which 
produced a dark-coloured bronze, he reduced tbo proportion 
gradually to 15 parts of copper to 1 of tin, when the colour was 
materially affected, and the red copper hue was nu longer seen, 
but an alloy of greater strength was produced. The experiments 
were continued with 12, 10, 9, 8, and 7 parts of copper to 1 of 
tin, and when the last fusion of the metals was tested, increased 
hardness and brittleness of the metals became very apparent. 
The same charact«risticE were still more marked on successively 
reducing the proportions of copper to 6, 5, 4, and 3 ; and when 
alloy was made of 2 parts of copper to 1 of tin, it was, according 
to Dr. Pearson's report, as brittle aa glass.' 

From the result of these experiments we see that the best 
average proportions, of about 9 parts of copper to 1 of tin, would 
invariably show itself by a practical experience in the use of these 
ingredients, and it is therefore unnecessary to assume that these 
particular proportions, when found in the bronzes of different 
countries, must necessarily have been communicated. 

Dr. Wilson then proceeds to give tlie results of analyses of 
1 ancient bronzes discovered in Europe, America, and elsewhere, 
I contained in the accompanying tables. And be concludes his 
B -observations ou the subject as follows: — 

' From the varied results which so many independent analyses 
> Pnhiitark Kan, bj Daniel Wilson, LL.D. (London, 1800), rol, i. p. 30t>. 
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disclose, varying, as thejr do, from 79 to 94 per cent, of coppar, 
or more than the total amount of the supposed constant ntio of 
tin, besides the variations in the nature, as well as the qnantitj 
of their ingredients ' (a proportion of lead will be seen io somje of 
the analyses of European bronzes, the small proportion of iron 
being probably accidental), ' it is abundantly obvious that no 
greater uniformity is traceable than such as might be expected to 
result from the experience of isolated and independent metal- 
lurgists, very partially acquainted with the chemical propertie* 
of the standard alloy, and guided for the most part by practiGal 
experience derived from successive results of their manubrtnre. 
The comparison of the two tables here given, from Prof< 
Wilson's work, also shows a smaller average amount 
the American bronze (Table II than in that of ancient Eui 
(Table n). 
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This ailment, however, is defective when taken to determine 
the question of the origin of bronze in favour of independoit 
discovery, for we have already seen, in speaking of the i ^^ 
age,— and I have endeavoured to show that it is a { 
observable in the works of all savage and barbarous races,- 
being devoid of rule or measure, and having very imperfect 
means of securing adherence to a uniform standard, theii 
productions are characterized by incessant variations, even 
cases where the first idea is known to have been derived I 
a common source. The variations here shown to exist t 
composition of bronze are no greater than arc capable of b 
accouiitod for by the universal pre^'alence of a law of v»ru 
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reeultin^ from manj causes, and amongst others from want of 
precision, and carelessnese, which is a defect common alike to 
all tyroM in their art, whether ancient or modem. It is a fault 
we have many of us to complain of almost daily in our cooks. 
A batter pudding is composed of milk, flour, and eggs, in pruper 
proportious, but a careleae cook will constantly var^- ber pro- 
portions, and will fail in adjusting her quantities to the total 
amount ; but we must not, on that account, assume that each 
cook has invented the art of making batter puddings in- 
dependently. So, in like manner, it is quite consistent with 
the facts observed even in America, to suppose that the first 
knowledge of bronze, and of those many features in the 
civilization of the Mexicans and Peruvians which present suck 
striking analogies to the civilization of Egypt, may have been 
originally communicated by some casual wanderer or some 
shipwrecked castaway from tlie then centres of Eastern culture 
{for the theory of geographical changes is, of course, out of the 
question when speaking of the origin of bronze), and that 
have varied in their development on American soil no more 
might naturally be expected from their introdnctiou to 
entirely new and partially civilized race. Such an assumption, 
though difficult to account for, and wanting in evidence, is more 
in accordance with the well'knowa traditions of the Mexicans 
and Peruvians, who attribute their civilization to the advent 
of a god ; or with that of the natives of Nootka Sound, on the 
north-west, who state that an old man entered the bay, in 
a copper canoe, with paddles of copper, and that the Nootksixs 
by that means acquired a knowledge of that metal. 

As illustrations of the modem metal-work of the natives of 
Nootka Sound and its neighbourhood, several examples are 
given in Plate XIX, figs. 7 to 11. Figures 7 and 8 represent 
two sides of an iron dagger in the Museum of the Royal United 
Service Institution. The ornamentation on the handle is tliat 
a! the natives of the country, but the workmanship of the 
blade, which is ribbed on one side, appears to indicate foreign 
manufacture. Figures 9 and 10 are two sides of a copper dagger 
of the same form; this sjiecimen is now in the Belfast MuMum, 
in which it was deposited in the year 1843 by Mr. A. Thompson, 
who brought it from the north-wost coast of America, and 
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described it as having been fabricated by the Flathead Indians ; 
it is undoubtedly of native workmanship j in both the§e weapons 
one side of the blade and handle is concave, the other conves, 
a form which appears to denote that it was originally taken 
from some eimilar weapon of bone or cane. The nearest 
approach to the form of this weapon in bone, that 1 am aware 
of, is that of the Indian ' kandjar ', a tigiire of which was 
given in my first lecture on Primitive Warfare, Plate X, 
fig. 63. This weapon has also one concave and one convex 
side, derived from the natural curvature of the bone out 
of which it is made. 

But putting aside American civilization, which, it must be 

admitted, does in the existing state of our knowledge present 

great difficulties in the way of those who advocate the theory of 

L^n^ common origin for bronzCj and turning our attention to the 

^^btstem hemisphere, we find the evidence on thit< point more 

^^Batisfactory. We may observe, in the lirst place, that the area 

^^wrer which bronze has been used for implements appears, in so 

^B^fu* as we have at present been able to trace it, to be continuous, 

^fvxtending over the greater part of Europe, Egypt, Assyria, and 

some parts of Siberia, India, and China, from which latter 

country some few bronze weai>one have lately been added to the 

British Museum. Mr. Theobald, of the Geological Survey of 

India, also mentions in a paper read to the Bengal Asiatic 

Society,' that bronze axes are found in the valley of the 

Irrawaddy, where they are held in such veneration as rarely to be 

procurable ; and Sir Walter Elliot has shown me some bronze 

implements which he found deep beneath the soil in cutting 

a canal in the valley of the Ganges, Bronze is wanting in 

Africa i in America, with the exception of Peru and Mexico; 

in the north of Sweden and Norway, and, I believe, in the 

greater part of the northern districts of Russia and Siberia, 

though with regard to Russian and Siberian bronzes, our 

information is still very deficient. And here I may observe 

that I speak only of bronze as applied to tools and weapons; 

its uae for other purposes may have been introduced at any 

sabseqnent period of the world's history ; but the presence of 

' ProtttHingt oj Oie Astatic Socialy p/ BtHffil, IB6G, p. \Z6. 
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a bronze weapon implies either total ignorance, or at least an 
imperfect knowledge of the roeans of hardening the more oseful 
metal for this jiurpase, iron. 

Those Tvho n-ish for more detailed information as to the 
evidence ujion which the succession of the stone, bronze, and 
iron ages haa been determined, would do well to refer 
Sir John Lubbock's remarks upon this subject in PreiiMtt 
Tif/ips. It may, however, be usefal to enumerate briefly 
of the chief points which have been adduced in support of 
opinion that the employment of these materials corresponds to 
Bucceiisive stages in the development of civilization in Europe. 
(1} Not only do the Roman writers mention iron as being the 
metal used by them in their time, but they also speak of its 
employment by the barbarian nations of the north, with whom 
they came in contact, and the word ' ferrum ', iron, was with th« 
Romans synonymous with sword. (2) Although numerous finds 
of iron impIementB of the Roman period have been discovered in 
various parte of the world, there has been no authentic and 
undoubted instance of a weapon of bronze having been found 
associated with them, or with Roman pottery or coins. (3) 
Bronze implements are most abundant in Denmark and Ireland, 
countries which were never invaded by Roman armies, whilst 
they are eseeedingly rare in Italy, (4) The ornamentation ot 
the bronze implements is not Roman, but pre-Roman in character. 
(5) On the other hand, the numerous finds of bronze weapons 
which have been discovered have never been associated with 
except in cases where the nature of the iron implements shi 
them to have belonged to a period of transition. (6) The po( 
associated with bronze-finds is superior to that found witJi sti 
implements, but inferior to that of the iron age, and the pott«r^ 
wheel was unknown during the stone and bronze ages, (7) 
Silver is found associated with iron, but rarely if ever with 
stone or bronze. (8) No coins or inscriptions of any kind hare 
been found with bronze implements. (9) In the Swiss lakes, 
settlements associated with stone and bronze have been fi 
near each other, as for instance Moosseedorf and Nidau, 
miles apart; in the former, bronze is entirety absent 
latter, it was used not only for artiolos of lusuiy, such as mij 
denote a more wealthy ela^s, but also for implements of 
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ts fiBh-hooks, pine, &c. ; it is improbable that so 
contrast in the civilization of two sottlementa so close 
other should have exieled daring the same period. 
(10) The implements and omameate of the bronze-finds are 
more varied in form, showing an advance in art apon those 
appertaining to the stone age. (J 1) The bronze-finds are marked 
hy an increase in the number of domesticated animals, and an 
entire absence of some of the wild animals of the earlier period, 
and they are also more clearly associated with traces of 
agriculture, (12) In the Danish peat bogs, auccessive strata 
are found overlying each other, denoting changes in the vegeta- 
tion of the country ; in the lowest and earliest are found the 
remains of pine trees, which now are foreign to the soil ; above 
which ar« strata in which oak was the prevailing tree, and at 
the present time the oaks have been superseded by beeches. 
These snccessive strata correspond in a general way to successive 
stages in the civilization of the inhabitants ; in the pine-bearing 
Btrata, implements of stone are found ; with the oak trees, 
implements of bronze, and higher up, implements of iron. It 
has also been attempted to trace a somewhat similar succession 
of periods in the gravels and alluvium of the torrent of Tini&re, 
in Switzerland ; but the evidence in this case is not considered 
so satisfactory as in that of the Danish peat bogs. 

In Chaldea, the transition from utone to bronze has been 
traced by the relics found in the soil ; iron being then used only 
in small quantities, and chieSy for ornaments, as amongst the 

dent Britons in the time of Caesar.' In Egypt, where 
bronze and iron weapons have been found in the tombs, 
transition from bronze to iron is marked by the colour 
of the weapons in the paintings, and dat«s, according to 
Sir Gardner Wilkinson, about b.c. 1400. Hesiod speaks of 
an age of copper, when the ' black iron did not eiist '. Horaer 
also alludes frequently to copper or bronze implements, and 
when iron is mentioned always speaks of it as requiring much 
time and labour to fabricate it. Then we have the well-known 
passage from Lucretius, so often quoted in reference to this 
subject, in which the three ages of stone, bronze, and iron are 

( llonarrhiif (18641, »ol. i. p, 120. 
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mentioned ; * and Strabo oientions the Lusitaniuts u beiDf 
armed partly with copper or bronze weapons.* 

Many other quotations might be given from andent uithon 
to prove that the existence of a bronze age preceding the ose 
of iron was known to the ancients, but I will not occupy your 
time further with this part of the subject, seeing that otiien 
far more competent to deal with it than myself have failed to 
derive much information of value from this source. There ia 
often considerable difliculty in determining the exact meaoing 
of the writers, when speaking of the material of which weapon* 
are cJDmpoBed, the same word being sometimes used to express 
copper, bronze, and iron. In fact it may, I think, safely be 
said that, notwithstanding the large amount of useful information 
that may be obtained from the study of the early writers, there 
is no more fruitful source of error than the attempt to apply 
ancient history and tradition to the elucidation of prdiistonc 
events. Modem science, and our fuller appreciation of the 
value of evidence, have thrown far more light on prehistoric 
times than ever fell to the lot of the ancients ; and it is for ui, 
therefore, to correct their errors, and not to be misled by them. 

Professor Max Miiller, in the second series of his Scij^nctr ef 
Languagf, has, however, drawn some important conclusions on 
this subject, from the etymology of words representing metal, 
of which it may be useful here to give a brief abstract. Quoting 
Mr. E. B. Tyler's work on the Anahuac (p. 140), he says : • The 
Mexicans called their own copper or bronze f^pudli, which is said 
to have meant originally halckef ; the same word is now used for 
iron, with which the Mexicans first became acquainted through 
their intercourse with the Spaniards. Tepu:lli then bocame 
a general name for metal, and when copper had to be distin- 
guished from iron, the former was called red Upmtti, and the 
latter black iepmtli. The conclusion,' he says, ' which we i 
draw from this, viz. that Mexican was spoken before 

' Arma Kctiqua ra&oua, uuguea, denleaquo fiMruul 
Et Upides, et item ajWKrum fnigmiiiB ruol, 
£1 flamma ntque igni* poalquun aunt etigDlU |irunu]ii 
PoBtoriiu ferri vis est •arisque reperti, 
Et prior aeris erat quam ferri cognitiu ostu, 
Quo facitia magis est lutiira, et oopia Dialer. — T. 

■ Strabo. b. iii. e. iii. C, p. lU. 
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introduction of iron into Mexico, is one oi no great value, 
because we know it from otlier sources ' ; but applying the same 
line of reasoning to Greek, he says, ' here, too, ri-afi6t, which at 
first meant copper, came afterwards to mean metal in g^enerai, and 
cia/ieii«,original]y a copper-smith, occurs in the Odyssey (ix. 391) 
in the sense of a blacksmith, or worker of iron.' What does 
this prove? It proves that Greek was spoken before the intro- 
duction of iron. The name for copper is shared in common by 
Latin and the Teutonic languages, rrt, Latin ; aU, Gothic ; er, 
old high German j er:, modem German ; dr, Anglo-Saxon ; and 
the same word is represented in our English word ore. But 
the words specifically used for iron differ in each of the 
principal branches of the Aryan family. At the same time the 
words originally representing copper come to be used for metal 
in general, and in some cases for iron. In Sanskrit, aya», 
which is the same word as te*, came to be used for iron, a 
distinction being made between dark aya» or iron, and bright 
ayat or copper. ji!s in Latin, and aw in Gothic, came to he 
used for metal in general, but was never used for iron. AU, 
however, according to Grimm, gave rise to the Gothic word 
eiaam, meaning iron. In old high German eisam is changed 
into itarn, later to iiait, and lastly to the modem eiien, while 
the Anglo-Saxon went is converted into treH, and ultimately to 
iron. The learned Professor sums up his researches on this 
subject as follows .- — ' We may conclude,' he says, ' that 
Sanskrit, Greek, Latin, and German were spoken before the 
discovery of iron, that each nation became acquainted n-ith 
that most useful of all metals aft«r the Aryan family was broken 
up, and that each of the Aryan languages coined its name for 
iron from its own resources, and marked it by its own national 
stamp, while it brought the names for gold, silver, and copper 
from the common treasury of their ancestral home '.' 

These remarks point to a very remote period, and to an Aryan 
origin for the first knowledge of copper and bronze, but on the 
other hand much has been written in favour of a Semitic origin, 
espeetatly by Professor Nilsson, who believea that he has dis- 
covered traces of that people even on the coast of Norway.' 

' lUx HitU«r. Stunt* nf Languagt, Snd Serie* (18(14), pp. 239-37. 

■ KilMDti, nt prmiKit Inhahilanlt tf Standinatta (Lubbock, Srd »d., IS66}, 
p.»7. 
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stigM o£ which h»vi 
found in their graves, implies, it is said, Semitic influence. 
stress is also laid upon the reeemblance of some of the ornamenti 
found on the Danish and other bronzes to those in nse by 
tJio Phoenicians ; more especially the spiral omameDts, whicb 
ProfcBsor NilsEon traces to that source through the engiaringi 
on weapons in the bron7.e age tumuli. Against this, howtYcr, 
it may be urged that the spiral ornament has a very wide dtstri- 
hution, extending over modem Africa, ancient Egypt, Qnen, 
China, New Guinea, Mexico, and South America, and even l» 
New Zealand and the Asiatic Islea. In illustration of tfait 
I have arranged \i\ioa Plate XIX a series of illustnttira» 
of spiral ornament, from various countries, showing bow uni- 
versally it is distributed over the globe. Fig. 12 le from 
a New Zealand canoe in my collection; Fig. 13, from a dnb 
brought from New Guinea by the commander of the 'Rattle- 
snake ', in 1849, and now in my collection ; Fig. 14, from Cliina; 
\ Kg, 15, from ancient Egypt; Fig. 16, from Greece; Fig. 17, 
from a Danish bronze sword; Fig. 18, from an Irish bronie 
brooch in my collection; Fig. 19, from the Swiss lakes, figured 
in Dr. Keller's work ; Fig. 20, an iron ornament in my collection 
from Central Africa; Fig. 21, an iron ornament on a club, fno 
the Bight of Benin, West Africa, in the Christy CoUec 
Fig. 22, an ornament on a wooden arrow-head, in the ( 
Collection, probably from one of the Melaneatan isles ; Fig^ 
from Hallstatt ; Fig. 24, a cane arrow-head from the Amuou, 
South America ; Fig. 25, a spindle-whirl from Mexico ; Pig, 26, 
on a bronze shield from the Caucasus : Fig. '27, an ornament on 
a bracelet from Hindustan, in the British Museum ; Fig. 28, an 
ornament carved upon the stones of New Grange, in Ireland; 
Fig. 29, from a New Zealand canoe. Compare the two Utit 
figures with Fig. 30, a stone weight in my collection, lately 
fished up on the coast of Kent, whilst dredging for whelks ; the 
ornamentation bo closely resembles the New Zealand patt 
and at the same time that of the stone carvings of th« Eui 
tumuli, that considering the circumstance of its discorei 
is purely a matter for conjecture whether it is to be refer 
the antiquities of this conntty, or hu been dropped cvsrboatd by 
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Bome vessel returning from our South Pacific colonies. We see 
from these examples that the spiral ornament cannot be regarded 
as belonging exclusively to any one race ; it is a contrivance 
derived simply from the coil of string, the source from which, 
and also From straw plaiting, nearly all barbaric ornamentation 
had its origin ; it is a proof merely of barbaric origin, an evidence 
of continuity from the earliest periods of art. 

Mr. Franks in his remarks at the Paris Meeting of the 
International Congress of Prehistoric Archaeology, has sum- 
marily disposed of the question of Phoenician ornamentation, by 
observing that the Phoenicians were copyists, taking their style 
I from Egypt, Greece, or Rome, according to the fashion of the 

riod, and tliat in point of fact a Phoenician style of art has 
r existed {Comple Kemlu, 11"" Smion, Paris, 1868, p. 251). 

Amongst those who have upheld the theory of the origin of 
bronze from Phoenician sources, may be mentioned Mr. lloworth, 
in a paper lately published in the Trantactiona of the EHindogkal 
Society (1868, N.S., vol. vi. pp. 73-100) ; and Sir John Lubbock, 
though not committing himself to the same view as regards the 
origin of bronze, has nevertheless been at the pains of ably 
defending the ancient authors who speak of Phoenician inter- 
course with Britain from the attacks made upon them by Sir 
George Comewall Lewis (PreAUlorie Timet, 1869. pp. 59-69). 

This being the existing state of our knowledge in regard to the 
introduction of bronze, and the variety of opinion on the subject 
being, aa we have seen, considerable, the task before us will be to 
ascertain as far as may be possible, from the implements them- 
selves, the history of their origin, by examining carefully their 
eonstniction in the various regions in which they occur, and by 
tracing the geographical distribution of those details of form 
which show evidence of connexion ; thereby to determine, if 
possible, the sources fron\ which thev were derived. Whatever 
degree of veraeity we may be disposed to attribute to early 
history, we must at least admit that the implements have this 
advantage over written testimony of any kind, that they cannot 
intentionally mislead ns. If we draw wrong inferences from 
them, the fault is our own. We shall find the evidence very 

Iigmentary as yet, but sufficient to prove that it affords 
valuable source of Information whenever sufficient materials 
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are oolleet«d to enable lu to work out the problMB to its Iq 

maie ead». 

On the preitent occMioD I propose to confine my rcmarkt W 
■howiD^, by nuuu of tlte aceompaaying table (Fbte XVill), 
tke distribution of wme of tlie commoner nrietaes of the eoppcr 
nod bronaui celt, bo iostmmeDt wbicb, tike it* prototype in tUmt, 
kppeMB to have been employed both iw tool snd mm ire>{ioa for il 
the vuiouJi parpoMeif to which it whs capable of beio^ taxvi, 
utd to have been uMd not merely u a Iiatchet and batile-axe, bat 
alM to have been KometimMi hafted on the end of a atrajglit haadl^' 
to be uaed aa a tjmd or crowbar, and even perhaps, at acme of thi 
forma appear to indicate, an a spade in tilling the groniuL 

The table ia arranged ti[>on the same plan aa Plate XIII of my 
laat lecture, and is intended to serve aa a coiitio nation of Plst« XII 
of tbe same lecture, showing a further development of the mae 
weapon. Tbe suocessive developments are arranged, in order, by 
rlmtii from left to right ; the several localities are sepanted 
by horizontal dotted lines, by means of which are seen the vanooi 
types pn^valent in ca<;)i locality, in so far as I have been able to 
obtain drawings from published sources; there can lie no donbt^ 
however, that the tabic i^ Htill very imperfect, and that con- 
Htderable additimiH may be made to it hereafter. On the left, itt 
Class A, will be found vhHm with convex surfaces, identical 
in fonii to those coiiNtnicted of Btone, the relative antiquity 
of which in Hhown by their being almost invariably of pure 
or nearly pure copper. It han been suggested that this form 
may have been adopted on account of it« being more easily 
produced by beating the copper, and that its resemblance to 
the stone celts is not necessarily a proof of age ) but there is no 
reason why Class it should not be as easily formed as Class A by 
tliis means, and many arc; so formed, as may be seen in the table. 
Moreover, Fig. S a is a Oromt; celt of the earlier form, taken from 
Prthuloric Timet, and as this must have been cast in a mould, 
ita peculiar shape can only be accounted for by supjmsing it to 
have been constnictcd in imitation of the stone celts. In passing 
from ('lass B, a gradual development of form may be traced, 
commencing with a slight stop or ridge across, ami nidimentary 
flanges along the side of the shaft of the Made, developing 
in size nnd improving in form, no doubt, as the art of casting 
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bronze became gradually perfected.' These stops and fianges 
are at first raised on the eurfaoe of the blade, but by degrees the 
same purpose is effected by sinkings a groove in the blade to 
receive the handle, thereby economizing the metal, and producing 
a more symmetrical form ; the flanges were at the same time 
bent over, and ultimately cast with a cavity on each side to 
receive the handle, and obviate the necessity for binding on the 
celt with thongs. This led by degrees to the ultimate perfection 
of the weapon, by the introduction of the socket type, which is 
associated with weapons of iron, and is sometimes itself con- 
structed of that metal. 

The order of development here adopted is in the main that 
followed by Sir William Wilde, in his Calalogni: iif the Museum 
rf the Royal IriiA Academy, but I have omitted all mention of 
branch varieties, as they do not serve my purpose of illustrating 
the continuity of development, though they arc valuable in 
showing the connexion between localities. 

Although the course of development appears to have followed 
the order here indicated, it is not unlikely the earlier forms may 
have continued in use, and may even have continued to be con- 
structed at the same time as the later forms. The earlier and 
less complicated types, being easier of construction, and being 
equally serviceable for some purposes, woiUd continue to be 
made, in the same way that smooth-bores and rifle-barrels, row- 
boats, sailing-vessels, and steam -packets, continue to be used 
simultaneously in our own time. 

The progress of development of this weapon will be better 
naderetood by a detailed reference to the figures. 
^ neference to the Figure* in Plate Xl'IIJ.^ 



P COPPER, BROSZE, AND IRON CELTS. 

Class A. — Copper celts from various localities, having convex 
aurfaces, in form resembling those of stone. — Figs. 1, 2, and 3, 
■ Sir Riohird Colt Hoare found four of these celu in tbs Wiltabire barrows, 
with nidimeutiry flanges along the Bide Adgo; of tlie blade that h>d been 
I fcnnad by be&tiug, and atmilu-l; fomied Bangea have also been antlced upon 
la from Ireland, thereby leading to the «uppo(ition that CInaa B may have 
1 oottTerted into CUa* D in thli way, before the easting proesaa waa 
to ths formation of the flangea. — The ^ndmt Itiilary rj Swtfl H'lUiAirf 
I, 1812), p. 203, pi. Hi, UTi. MTJii. 2, »i1». 

9 greatly reduced scale of these Sgurea mokes exact v«riGcatioti of 
renoes impracticable in all oaaea. — Ed.) 




176 



PRIMITIVE WABPABE 



from Ireland, in my cotltction.^F'ig. 3 a, ti bronze celt oE the a 
form, from Lc I'uy, Prance, Prehistoric: Timea, p. 27. — F%.4 
copper celt found at Blengow, Mecklenberg-Schwerin Mai 
Horaf Feralet. — Pig. 5, copper celt from the lake dwellings ot 
Sipplingen, Switzerland] found embedded in a coating of cltf 
(a mould?). Sec Keller, The Lake IheeUittgt <f Svihalc^, 

(transl. J. R. Lee, 1860), p. 121, Plat* xxix Fig. 6, coppii tdt 

found in an Etruscan tomb, and now in the Berlin Mosennt. 

I See Catalogue oftke Royal lri*h Aeademy, ' Bronze,' pp. 367, 395. 

Class B. — Copper and bronze celts from various localititi, 

I having Hat concave sides, and a, rcctangiilar cross section, thov- 

|. in^ a gradual enlargement of the cutting edge. — Figs. 7 to IS. 

I copper celts from Ireland, in my collection, showing' a gndul 

' enlargemeDt of the cutting edge. — Figs. 13, 14, 15, ditto, Ji«», 

of bronze, the sides more concave, and the cutting edge non 

expanded, — Fig. 16, bronze celt, of Eimiiar form, from Denmaii: 

(Madsen, Afbitdninger af Baiiske OliUager og Mindegmgnhrt, 

Co))enhagen. 1872, Heft iii, Fig. 1). — Pig. 17, copper celt ivm 

Stcinturt, iu the ooUection of ProfcBsor Dieffenbach, at Friedberg, 

Lindenschmit, Bit AUerihimer umerer heUniiehgn Forsnt (Matnz, 

im\ ff.). PlaUt 3.— Fig. 18, ditto of copper, found near Maim, 

Museum of Mainz, Lindentchmit, Plate 3. — Fig. 19, the sante 

form of bronze, from near Mainz, Littdenackmil. — Fig. 20, tbs 

Bwno form of bronze from Italy, Briliak Muieum} — Figs. 21, 23, 

S3, the sojne form of copper from Hungary, Keller, p. 219, ITate 

Ixviii. — Figs. ^4, ;J5, 26, simitar forms of bronze, with rectangular 

kolua, f rum tliolsland of Therm ta,GreekArehipe1ago,£nY/a^JI/uniM. 

CiASs C, — Bronze celts of the same outline as Class D, but 

having a cross ridge or stop on both faces, to prevent the blade 

from burying itst^t in the handle. — Figs. 27, 28, bronze celts from 

Ireland, in my eolUction ; this form is eommoa to the British Isles. 

Ct.Aas D." — Bronze celts, having four longitudinal rtdgi 



' I hrtTA Iwan HiiBlilttd to Uko drswiogi of thme colts ii 
HuRoum. thmugh thn kind tHrmiasioD of Mr. A. W. Prinks, 

* Th» foraii Infludwl in Cluom D, E, F, mnd (i, are conimotil}' I 
noilor the namn atfaoUtali or poMOH, k wuni ot SoftndlD*TlKIi origin, niil ta 
liRVfi dDRisiiKtad thi> wMpon* drnploTiHl bjr some Dorllioni tribas for battiiring 
Iha ahlalili m{ th«lr •namiu. Iron impluncnla lik« thn Irfxh loy, uid e 
yaiil W u li i^ an lUll oiwd In Iwltiid. AlUinr tar digging In thn ground a: 
I Ing Um to*.— OiMIfytH «<nu MiMwm i>fllu R. I. AeaAmt, ■ Bronzo,' p. tAX^M 
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flanges, one on each edge, but no croes stop. The flanges are 
£or the purpose of fixing the blade in a bent handle ; they exhibit 
a gradual development of the flange, and an expansion of the 
cutting edge, which latter takes a semicircular, and in some 
ewes nearly a circular form. — Figs, 29, 30, from Ireland, i« my 
collection, shovmig front view and section. — Fig. 31, from Ver- 
nillee, in my colleelion, with section. — Fig, 32, from France; 
with side view ; see Mat^riaux pour mitl-oire de PHovme. — 
Fig. 83, from Loyette, Department of Isere, from Horae Feralet, 
£ront view. — Fig, 34, from the South of France, BritUh Muteuvi, 
the blade very circular. — Fig. 35, from Alps [Aps?j, in Ardfiche, 
Britith Miiieum, the circular form of the blade still more developed. 
This form appears peculiar to the neighbourhood of the Rhone, 
Horat Ferale». — Fig. 36, from France ; with side view ; Maleriauw. 
— Fig. 87, from Denmark, BriiUk Mitteum, of copper ; this form 
is rarely found in copper ; with section. — Fig. 38, from Denmark, 
of bronze, from Madteit, Heft iii. — Fig. 39, from Denmark, with 
semicircular blade, Madten, Heft iii. — Fig. 40, from Hessen, 
now in the collection at Hanover, L'mdentchmit, Heft i, Taf. 
iii. — Pig. 41, from near Baltringen, LindemchmU. — Fig. 42, 
from Neinheiligen, in Thuringia, British Mmeum; with 
section. — Fig. 43, from the Terramara Beds, Castione, 
Switzerland ; with section ; Keller, Plate lix. — Fig. 44, 
from Unter Uhldingen ; with section ; Keller, Plate xxix. 
— Fig. 45, from the Terramara Beds, Castione; with section j 

Keller, Plate lix FHg. 46, from the Terramara Beds, Castione ; 

with section ; Keller, Plate lix.— Fig. 47, from Hallstatt, in 
AoBtiia, von Sacken, Dot GrabfeUl von, HalUtalt i% O&erotlerreic/i 
und detsem Allerlhiiner (Vienna, 1868), Taf. vii ; with side view. — 
Fig. 48, ditto, ditto, found with the body of a child.— l^g. 49, 
ditto, the shaft of bronze, and the blade of iron, from HaUstatt. 
^Fig. 50, the same form in iron, also from Hallstatt, in 
Mr. John Evan*' coUecitoH.-^Fige. 51 and 52, similar forms, 
in bronze, from ItaJy, Britith JUiuenm. — Pig, 53, the same form, 
from Telsch, Vilna, Kossia, British Munema ; with two sections. 

Class £. — Bronze celts having both the cross stop and the 
longitudinal flanges. In the earhest form, the cross atop and 
flanges are raised upon the faces o£ the blade, as in Class D. 
In the more improved form, t!ie upper i>art of the shaft of the 
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blade is hollowed eo as to answer the s&mo p 
economize the metal. Figs. 54-8, from Ireland; Fig'. 54, with nd- 
mentan- stop and flanges, IB my ctilUetwn. Pigs, 55 and 5<),diQa, 
with rudimentary stop, the flan^ee more developed ; i« t^ 
collection. Tig. 57, ehowing a development of both ^tap ud 
flang«, ditto, ditf^. Fig. 58, showing the stop and flange fortW 
developed, imd the metal of the upper part of the blade sligklf 
sunk, ditto, rliifo. Fig. 59, a further development of tlie mbu, 
the metal of the upper part of the shaft of the blade redtuel 
a minimum. — Fig. 60, the same form as Pig. 54, froa 
I Denmark, MadKn, Heft iii. — Fig. 61, from near Maiio, 
JandcntekTait, Taf. iii. — Fig. 62, from the Musemn at Wi* 
baden, Littdenwimit, Taf, iii. — Pig.63, from Altons, in Conriand; 
this form has some affinity to Cla«s G, bat is intrwlueed hen 
on account of the expansion of the hlade.^Figs. 64, 65, and 
66, from Italy, in the BrUith Miueuta, the metal of the shift 
dightly sunk to produce a stop.^ — Fig. 67, from Fiesole, Itilj, 
the metal part of the shaft further reduced. — ^Pig-. 68, from 
Baron von Stackelberg's collection, in the lirifiiK JUiugum, alac 
described in Klenun, Werkzeuge und H'affen, p. 103, Pig. 180 ; aid 
to be from Greece, but ite close resemblance to those from ItaJr 
is remarkable. 

Class F. — The same form as Class E, but having the flaagtf 
bent by hammering over the stop ; the flanges appear to hare 
been cast upright, as in Class £, and to have been beot over 
the cleft handle after hafting ; by this means the necessity for 
binding the blade on with thongs was obviated. This claat 
forms a transition to the socket type. — Figs, 69, 70, 71, from 
Ireland, in my eolleeiio».~~Fig. 72, from the Royal Irish 
Academy collection, having a loop on the side. See Caialogne 
R. 7. 4., 'Bronze,' page 379. The introduction of the loop appean 
to be synchronous with the abandonment of the binding, the 
overlapping flanges answering that purpose by enclosing the 
bent portion of the handle, and requiring only that it ahoold 
be fastened by the loop to prevent its falling off the end of 
the handle. — Fig. 73, from Denmark, in ny eollertiox.—Figs. 74, 
75, from Denmark, Madien, Heft iii. — ^Fig. 76, from the Moseam 
at Hanover, Llnilentehtait. — Fig. 77, from the Muscani 
Munich, Lindemchmit, Taf. iv.— Fig. 78, from Mfii 




r 



PRIMITIVE WARFARE 



179 



Switzerland, Kellrr, Plate sli. — Fig. 79, from Nidau- Stein berg, 
Switzerlund, Keller, Plate xxxv, — Pig, 80, from Hatlstatt, Von 
Sackm. — Fig. 81, from Italy, Brititk Muieum. 

Class G. — The pocket type. The bent portion of the handle 
in this case was retained in its place by pockete cast on each 
side of the shaft of the blade ; it seems doubtful whether this, 
or Class F. is to be regarded as the nearest approach to the 
socket type. In Class F the overlapping was produced by 
hammering the metal ; but Class G is a further advance in the 
casting process.^ — Figs. 82 and 83, from Ireland, in my colleeimi ; 
the latter with loop ; the pockets or pouches to receive the points 
of the bent handle are shon-n in the sections. — Fig. 84, from 
France j see Mattfriaux pour CUiitoire de I' Homme, — Fig. 85, 
found twelve leagues south o£ Oviedo, Spain, in the coUection of 
the Society of Antiqiiariet. — Fig. 86, from Andalusia, Spain, 
BriluA Mvteum. — Fig. 87, from Denmark, Mad»en, Ileft iii. — 
Pig. 88, from the collection at Munich, LindeH»chmif.~Yig. 89, 
from the collection at Hanover, Limien»cimif.~~Tig. 89a, an 
iron celt of the same form, still in use by the Kalmucs, 
Siberia, Pre/iistme Timet, p. 26. 

Class H. — The socket type. In some of the specimens of 
Class G, as for example Figs. 82 and 83, the metal portion of 
the shaft of the blade dividing the two pouches is reduced to 
a minimum. The next step was to do away with it altogether 
and enlarge the sides of the pouches so as to form a single socket. 
By this means the bent handle no longer required to be cleft to 
receive the blade, hut was inserted whole into the socket, pro- 
ducing greater firmness, each blow of the axe serving to fix it 
more securely to its handle. The loops, seen only occasionally 
on Classes F and G, arc almost invariably present in Class H. — ' 
Figs. 90, 91, 92, 93, 94. Socket celts of bronze, from Ireland 
and England, in my collection ; the form with square sides is very 
uncommon in Ireland ; in Fig, 92 a representation of the over- 
lapping flange of Class F is cast on the surface of the socket, — 
Fig. 94a, a socket celt of wrought iron with loop, from Merioneth- 
shire, Brifiih Muteum ; Archaeologia Cambrensit, vol. i, third 
series, p. 250. — Figs. 95 and 96, the same forms from France. 
^ See MateriaMe, ^c. The square-sided celt is common in the 
|Lawrth of France.— Fig, 97, from Alemquez, Portugal; Coll. 

^ ^ 
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SocUtc lie* Arciil. Portugau. — Fig. 98, from Denmark, m w§ 
eoUtetion.—Figs. 9fl, 100, Denmark, Mitdtm, Heft i— Fig. 100a, 
an iraQ socket celt, £rom the moss of NydvD, in Sleevik, of 'dtt 
iron period ; Eagelhardt, Denmark i« the Early Iron Age (I^)^ 
PI. XV ; believed, from the Roman colas Found with it, to 
be of the third century a.d.' — Fig. 101, from the coUectitm at 
Hanover, LindeH*eimiL — Pig. 102, from the Musettm at Mus^ 
Lindemchmit. — Fig. 103, socket celt of iron, from Gobi^ 
Klemm, Pig. 195. — Pig. 104, socket celt of iron, from Thnrisgw, 
KUmm, Pig, 194, — Pig. 105, of bronze, from Unter IJhldingen, 
Switzerland; Kelier, PI. xxix.— Fig. 106, of iron, found n«at 
Marin, Switzerland, the socket formed by beating over the bfadi 
on one side only ; the socket is not quite completed ; see K^Hf 
PL IxTJ. — ^Fig. 107, the same form of iron, found near Marili 
the socket is closed and completed all roond, Keller, PI. Izxi 
These specimens in iron may be regarded a& connecting linki 
between Classes F and H. Viewing the occurrence of iron ceHi 
of this form, it appears not impossible that the introduction of 
the socket type and the sudden abolition of the central diviaoD 
may have been suggested by the use of the more malleable 
metal, by means of which the fabricator acquired the art of 
forming a socket by bending over the metal on one side ; the 
inutility of the central division would thus become appoxent. — 
Fig. 108, bronze socket celt witli loop, from Hallstatt, Few 
Sacien. — Fig. 109, exactly the same form in iron, from Hallstatt; 
a portion of the wooden handle is atill shown in this apecimeii. 
— Figs. 110 and IH, bronze socket celts, from Italy, of a 
variety peculiar to that country, BriluA Mtitcum. — Fig. US, 
socket celt of copper, from Hungary, believed by the author to 
be the only known specimen of pure copper ; Keller, PI. Ixxriii. — 
Fig. 113, bronze socket celt, from ffungary, Britink Mmttum. — 
Fig. 114, bronze socket celt, with two loops, from Kertch, Brttiti 
MHieum.^¥\g. 115, bronze socket celt, from the proviiMv o( 
Viatka, Russia. See Mal^riaux, ^v. — ¥ig. 116, bronze socket 
celt with two loops, from the Ural, Russia. — Fig. 117, mods 
of hafting, Classee A, B, and C— Fig. 118, mode of haft- 
ing. Classes D, E, F, and G.— Fig. 119, mode of hafting, 
Class H. 

' Lubbock, Pnhttton'c Tima {IM9), p. E). 
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a paper lately read to the Society o£ Antiquariee by 
p'. Thurnam,^ he has dmvm attention to the fact that noQe but 
6 of the most primitive type, viz, thoee belonging to Classes 
TS, C, D, and the most rudimentary fonn of Class E, have been 
foand in the BritiBh tumuli. Scarcely a single instance of the 
more developed palstave or of the socketed celt has as yet been 
discovered ; the only esecptions being a bronze socket celt found 
in a tumnlus on Plumpton Plain, near Lewes, and a diminutive 
bronze socket celt found in a tumulus at Arras in the Yorkshire 
wolds. These Arras barrows are known, however, to belong to 
the iron age ; having produced, amongst other articles comjiosed 
of that metal, the iron tire of the wheel, and trappings of a war 
chariot. We learn from this that the discoveries in the tumuli 
confirm in point of time the order of development inferral from 
a consideration of the implements themselves. 

From the foregoing detailed description of Plate XVIII we 
are enabled to draw the following conclusions, viz.: — (1) That 
in each of the divisions of Europe therein represented, traces o£ 
the development of the celt, from its simplest to its most 
complex form, have been discovered ; the earliest forms being in 
imitation of those of stone, and being not unfrequently con- 
structed of pure copper. Where some of the connecting links 
are wanting in the table there is reason to suppose the absence 
of those links may be the residt of imperfect information, and 
does not necessarily imply a flaw in the continuity of develop- 
ment. (2) That, notwithstanding the simultaneous development 
which apjiears to have taken place in different countries, we 
may nevertheless observe sUght differences in the details of 
construction, which are sufficient to give a distinctive character 
to the celts of each separate region. Thus, for instance, the 
celts from Ireland are, as a general rule, shorter and leas elegant 
in form than those found on the Continent, Class C, consisting 
of stop celts without wings, though common in Great Britain 
and Ireland, is, so far as I have been able to ascertain, unknown 
on the Continent. On the other band, Class D, having wings 
without stops, is rare in Ireland, but common In France, 

' Bmid in 1S60, pablUbed la Anhatologlii, sliiL p. 44S : for Plumpton I'laiii, 
■M Summ AreK OM. Ij. p. S66 ; for Aitm, Anh. Jmrn. rviU. p, IM. 
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Denmark, Germany, and Switzerland. The development of 
this cl&ss of celt into a nearly circular ed^, as representi-d ia 
Figs. 84 and 35, is peculiar to the Bonth of France, tboagli 
traces of it are observable in the celte from Germaiiy, Fig. 40. 
Class £, having both stop and fiange, if found in a man 
rudimentary stage in Ireland than elsewhere. The palstava of 
this form, having shoulders on the side of tbe blade, are iiecnliar 
to Italy and Switzerland, Figs. 66, 67, and 68. Claas F, will 
overlapping wings, is but slightly developed in Irel&ud, b«t it 
fully so in Italy, Germany, and at Hallstatt. Class G, tlM 
double pocket variety, has its head quarters in the norUi-wst 
of France, but is also known in Ireland, Denmark, Spain, anil 
Germany; it is, in so far as I have beea able to ascertain, 
unknown in Italy. Class H, the socket type, varies greatly in 
different countries ; the square form. Figs. 93, 94, 95, 96, 100, 
and 102, is exceedingly rare in Ireland, but common in Pmnee. 
The socket celt« from Italy, Figs. 110 and 111, are of pecniiar 
type, and evidently derive their form from the winged palstave 
of the same country, Fig. 67. Socket celts of iron hav« been 
found at Hallstatt, and in Switzerland, Denmark, Germany, aad 
North Wales, The representation of the overlapping' wii^, 
cast on the surface of the socket celt. Figs. 92 and 101, i« 
common in England and Germany, but exceedingly rare in 
Ireland. The double-looped socket celt. Figs, 97, 114, and 116, 
appears to be especially characteristic of the Eastern provinoM 
of Russia and Siberia, though found occasionally elsewhere. 

In attempting to account for the varieties, which I have 
described, in the details of construction, coupled with a general 
uniformity of design throughout the entire region of distribution 
of these weapons, we may, I think, draw an exact parallel 
between the development of bronze celts and the development 
of the forms of cannon between the fourteenth and 
nineteenth centuries. From Europe to China we know 
the form of cannon has developed upon the same plan, tn 
same way that the overlapping wings of the palstave 
represented on the faces of the socket celt, so the rings of metal 
which bound together the bats of which the ancient bombard 
was composed, were represented on the surEace of the cast 
bronze cannon which Rupeiseded it. In every country tlie 
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general type o£ deveiopment of cajinon has been the same, but 
the details of conetruction have varied in each. Even in our 
own time, the introduction of breech-loaders has been synchronous 
throughout Europe; but the French and English cannon are not 
perfectly identical. Now, the cause of this is euffieiently well 
kno^n. There has been constant intercommunication between 
the leveral countries throughout the whole period of the develop- 
ment of this weapon. Each new improvement as it occurred 
has aeen communicated from one country to another, either by 
contact in war, or by peaceful intercourse ; but each country has 
fabricated its own weapons, and has by that means contrived to 
give them a national character. 

Sc in like manner we must assume that the development of 
the bronze celt extended over a long period of time; that each 
new 'jnprovement was communicated from tribe to tribe and 
from lation to nation ; but that each country manufactured its 
own inplementfi, and varied in the construction of them. The 
proof Ihat this was the case is found in the circumstance that 
mouldf for casting them have been found in different countries, 
Plate IX, Fig. 31, represents a stone mould found at Bally- 
tiahinrl, Co. Down, Ireland, and fijfured in the Catalogue of 
the Royil Irish Academy ; it is adapted for casting celts of the 
Chas B. Fig. 32 is a stone mould for Class G, found at 
Montaigu, near Valoignes, Normandy, and is taken from a cast 
in the Museum of the Society of Antiquaries. Fig. S3, a atone 
mould for Class II, from Kilkenny, Ireland. Fig. 34, two 
halves ol' a bronze mould for Chus E, from Merges, Switzerland, 
figured in Keller, Plate xisis. Fig. 35, two halves of a bronze 
i«uld For Class H, found in the Forest of Bricquebec, Normandy, 
the Museum of the Society of Antiquaries. Fig. 36, one-half 
a bronze mould for Class H, from England, figured in the 
\logve of the Soyal Iriih Academy, ' Bronze,' page 393. In 
th; three last specunens it will be seen that the mode of fitting 
th* two halves together, so as to prevent the escape of the 
me^l, is by means of a ridge on one half, fitting into a groove 
in the other. It is improbable that a contrivance so identical 
as -his should have arisen independently in the three countries. 
Faithet proof of connexion is shown by the identity of the ribs 
in the interior of the sockets of celts belonging to Class H. 
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I Yigs- 87 and 38 repreKut sections of socket celts dom Irdud, ' 
' tlte former showin|; three, the latter one, longritndiQal rib tl 
tiised iDetal running from the bottom of the socket for sow 
distance u\> the side of the interior of th« socket. Pig. 8t b 
the section of & socket celt from Denmark, in my eoUectiti, 
having one rib of the same kind. It hae been so^ested U 
theee ribs represent the interstices between slices; of the con, V 
means of which the socket was formed in casting'; if eol^ 
cores roast hare been constmcted of some hard material, cH a 
slices, in order to facilitate their removal from the socket Wm 
formed. Several objections may, however, be urgvd agstat 
this ; in the first place, no mich cores have ever been discovtftd, 
which tends to the supposition that the cores must, ir iD 
probability, have been constructed of clay ; in the second Jxe, 
it will be seen by reference to Fig, 20 that this celt hai ofJy 
one central rib ; if, therefore, the rib was formed by tltRHietAl 
pressing into the interetices between the slices of the coe, it is 
evident that the core in this case had only two slices ; butit will 
be seen that the aperture of the socket expands towaids tlu 
bottom, and it would have been impossible, therefore, to »; 
the core if it were divided into only two parts, 

The theory of core slices must, therefore, be abandone 
we are driven to the conclusion that the ribs must hare | 
intentional, either to give strength to the celt, which is i 
from the great thickness of the metal, or to form channel 
the passage of the metal in casting, or, what is more pre 
to serve the purpose of gripping the portion of the ' 
handle which fitted into the socket, and preventing its shiftiig 
with the blows of the weapon. Fig. 39 represents cross ribs at toe 
bottom of the socket of a celt from Denmark, in my coUectidL 
Whatever may have been the purpose for which the ribs w«c 
formed, their identity in the implements o£ the two connb 
serves us as an additional proof of intercourse between th« 

Although moulds for casting celts hove not been f 
Denmark, there is evidence to show, from vestiges of i 
that have l>een found, that tbey were there cast in cl^ 
indeed they must probably have been to a great extent in 
parts of Europe. 

It would be premature to speculate upon the primary b 
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of the bronze cmlization of Europe, nntil we have examined 
carefully the distribution of the other weapons belon^ng to 
that period. This much may, however, I think, he said with 
respect to the geographical region of bronze colts, that they 
belong more especially to the north and west of Europe ; they 
have never been found in any of those countries which were 
occupied by the Phoenicians, nor have we any sufficient reason 
for believing that they were common in Greece. We have, 
therefore, no evidence whatever for supposing that the north of 
Europe derived the 6rst idea of these weapons from either 
of those nations. We certainly have only n^ative evidence 
as yet for affirming that they did not, but the burden of proof 
must rest with those who have attributed them to the Phoenicians. 
To what extent they were employed in Russia and Northern 
Siberia, is a point which we have not as yet sufficient evidence 
to determine. I think, however, I am justified in saying that 
those hitherto discovered in Siberia are of a late type, belonging 
chiefly to the socket variety, and that they are there often 
associated with weapons of iron. I trust, however, to have an 
opportunity of entering more fully into this subject on a future 

I occasion, when treating of the weapons of the later bronze and 

I early iron periods of Europe. 




EARLY MODES OF NAVIGATION 

(1874) 

In the paper wbich I had the honour nf reading to this In- 
rtitute at Bethnal Green (pp. 1-19), I spoke of the general princi- 
ples by which I was guided in the course of inquiries, of which the 
preeent paper forms a, eectton. I need not, therefore, now refer 
to them further than to say that the materialg for this paper 
were coHected whilst writing a note to my catalogue rauoniie 
relating to the case of models of early forms o£ shipa.* 

In inquiries of this nature it is always neceeEary to gu&rd 
against the tendency to form theories in the first instance, and 
go in search of evidence to support them afterwards. On the 
other hand, in dealing with so vast a subject as Anthropology, 
including all art, all culture, and all races of mankind, it is next 
to impossible to adhere strictly to the opposite of this, and collect 
the data first, to the exclusion of all idea of the purpose they are 
to be put to in the sequel, because all is fish that comes into the 
anthropological basket, and no such basket could possibly be big 
enough to contain a millionth part of the materials necessary for 
conducting an inquiry on this principle. Some guide is abso- 
lutely necessary to the student in selecting his facts. The course 
wbich I have pursued, in regard to the material arts, is t« 
endeavour to establish the sequence of ideas. When the links of 
connexion are found close together, then the sequence may be 
considered to be established. When they occur only at a dis- 
tance, then they are brought together with such qualificationB as 
the nature of the case demands. Other members of this Institute 

' A Paper ruul kt iho Anthropological Institute of Great Brituo knd 
Ireland on December 32, 1B74, and publUlieil in the Joarnai of the Institute, 
vol. iv (187G), pp. SI)9-i8&. (N.B.— This paper wqb not furnished by th« Mlthor 
with either platea or refereocea. Th« fonner have b«en ailppliod, ao far M 
pouible, on pp. ii21) CF. : for illuatratjona, reference should b« made to the 
■eetion on Nuvigatioti iu the Pitt-Bivers Hnseura, Oifoid.— Ed.) 

* (The CaMoffia if Ou Anlhropolagliiai OailKlim lini by CW. Lt"" Fox la BtOuial 
Orm ifiwffum (LoDdcn, 1674, partH i and ii) onlj' Mntaina 
part iii was never iuunl. — Ed.) 
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bave followed the same coiuEe in relation to other branches of 
cnltnre, the object being to lay the foundation of a true anthro- 
pological (JafisificatJon, without seeking either to support a dogma 
or efitabliEh a paradox. This is, I believe, the rL'quirement of our 
time, and the necessary preliminary to the introduction of a science 
of Anthropology. 

Whilst, however, deprecating the influence of forgone con- 
clue ions, there are certain principles already established by 
science which we cannot afford to disr^ard, even at the outset 
of inquiries of this nature. It would be sheer moonshine, in the 
present state of knowledge, to study Anthropology on any other 
basis than the basis of development ; nor must we, in studying 
development, fail to distinguish between racial development and 
the development of culture. The affinity of certain races for 
particiilar phases of culture, owing to the hereditary transmission 
of faculties, constitutes an important element of inquiry to be 
weighed in the balance with other things, just as the farmer 
weighs in the balance of probabilities the nature of the soil in 
which his turnips are growing ; but when particular branches 
of culture do run in the same channel with the distribution of 
particular races, this is always a coincidence to be investigated 
and explained, each by the light of its own history. It would 
be just as reasonable to assume with the ancients, that the 
knowledge of every art was originally inculcated by the gods, as 
to assume that particular arts and particular ideas arise sponta- 
neously and as a necessary consequence of the possession of 
particular pigments beneath the skin. 

Nobody doubts that there must be aCQnities and interdepen- 
dencies between the race and the crop of ideafi that is grown 
npon it ; but the law, ez ulh'tlo niliil jil, is as true of ideas as it 
lis of races, and in the relations between them it is as true and 
the same value, neither more nor less, as the statement that 
potatoes do spring out of the ground where no potatoes have 
be«n sown. To study culture is, therefore, to trace the history 
of its development, as well as the qualities of the people amongst 
whom it flourishes. In doing this it is not sufficient to deal 
with generalities, as, for example, to ascertain that one people 
employ bark canoes, whilst another use rafts. It is necessary to 
consider the details of constructioD, because it is by means of 
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i details that we are eometimes able to det«rmiiie i 
the idea has been of home growth or derived from wiAoiL 
The difficulty is to obtain the necwsary details for the f 
Travellers do not give theni, as a rule, especully nwdiii 
travelleri. The older books are more valuable, botli I 
they deal with nations in a more primitive condition, and il» 
because they arc more detailed; books were fewer, and 
took more pains with them ; now the traveller writes for a 
culating library, and for the unthinking' portion of wwlrinJ 
who will not be bothered with details. I bave been cu«fal I 
give the dates to the authors quoted. But we must endflan 
to remedy this evil before it is too late. The ^offt A 
Queries on Anthropology^, published by the Committee of t 
British Association, are drawn up with this object. It is to h 
hoped that they will receive attention, but I fear not mw^, fa 
the reasons already mentioned ; the supply will be equ&l to tl 
demand. As long as we have a large Geographical Society ai 
a small Anthropological Society, so long- travellers will 1 
home accurate geographical details, abnndanee of informstidl 
about the flow of water all over the world, but the flow < 
human races and human ideas will receive little attentMt 
With these preliminary remarks I pass ou to the subject <i 
my paper. 

iTodet of Navigation. 
Following out tbe principle adopted in Parts 1 and 2 of (D] 
Catalogue, of employing tbe constructive arts of existing savagci 
as survivals to represent successive stages in the developmcnl 
of the same arts in prehistoric times, it may be advisable, b 
order to study tbe history of each part of a canoo or primitin 
sailing vessel, to divide the subject under seven heads, as follows:' 
viz. — (1) Sohd trunks or dug-out canoes, developing intA 
(2) Vessels on which tbe planks are laced or sewn together, atil 
these developbg into such as are pinned witb plugs of wooil^ 
and ultimately nailed with iron or copper; (3) Bark canoeaj 
(4) Vessels of skins and wicker-work ; (5) Rafts, devdopio 

> Hota anrf Qufnti on ^nlAitjwtiw, /or iht Ui nf TTm^trt mid Smi^m^ i 
Unavtiuid Lands, drami up by h Cumiaitt«e appnintei] by tho BriElth. 
■ for the Advutsetnoiit of Soienoe (1874); Srd edition, 18 
'LflthropDlogiokl InitJtutB, 9 Hanover Square, W. 
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■to (6) Outrigger canoee, and ultimately into veseels of broader 
Bam, to which may be added (7) rudders, sails, and contrivances 
bich gave rise Ut parta oE a more advanced description of vessel, 
Kh as the ocuka, apl>utTe,foTecaMtU, and poop. 

1. SqI^ TruKit ami Dug-out Canoei- 

It requires but little imagination to conceive an idea of the 
B by which a wooden support in the water forced itself upon 
'the notice of mankiod. The great floods to which the valleys of 
Eoany large rivers are subject, more especially those which have 
tbeir sources in tropical regions, sometimes devastate the whole 
fiountry within miles of their banks, and by their suddenness 
frequently overtake and carry down numbers of both men and 
aoimaU, together with large quantities of timber which bad 
grown upon the sides of the valleys. The remembrances of such 
deluges are preserved in the traditions of many savage races, and 
there can be little doubt that it was by this means that the 
human race flrst learnt to make use of floating timber as 
a support for the body. The wide distribution of the word 
signifying ship — Latin navit ; Greek vau^ ; Sanskrit nau ; Celtic 
nao ; Assam nao ; Port Jackson, Australia, noo^attests the 
antiquity of the term. Id Bible history the same term has been 
employed to personify the tradition of the first shipbuilder, Noah. 

It is even said, though with what truth I am not aware, 
that the American grey squirrel {Sciurua migTatorim), which 
migrates in large numbers, crossing large rivers, has been known 
to embark on a piece of floating timber, and paddle iteelf aeross 
(Wilson, Prehittorie Man, 1862, vol. i. p. 147). 

The North American Indians frequently cross rivers by 
clasping the left arm and leg round the trunk of a tree, and 
swimming with the right (Steinitz, Ilialorff of the Skip, PI. 2). 

The next stage in the development of the canoe would consist 
in pointing the ends, so as to afford less resistance to the 
water. In this stage we find it represented on the NW. coast 
of Anstralia. Gregory, in the year 1861, says that his ship 
was visited on this coast by two natives, who bad paddled off on 
logs of wood shaped like canoes, not hollowed, but very buoyant, 
■.ftbont 7 feet long, and 1 toot thick, which they propelled with 
liheir bands only, their legs resting on a little rail made of small 



190 



EARLY MODES OP NAVIGATION 



sticks driven in on each side. Mr. T. Balnes, also, in « lette 
quoted by the Rev, J. G. Wood, in his Natural Mitiory tf 
Man. (vol. ii. p. 7), speaks of some canoes which he saw in North 
Ansttalia as being 'mere logs of wood, c&pable of carrying 
a couple of men '. Others used on the nortb coast are dug onl, 
but as these are provided with an outrigger, they have probahljr 
been derived from New Guinea. The canoes used by the 
Australians on the rivers consist either of a bundle of nishfs 
bound together and pointed at the ends, or else they are formej 
of bark in a very simple manner ; but on the south-east oout, 
near Cape Howe, Captain Cook, in his first voyage, tvaaA 
numbers of canoes in use by the natives on the seashore. These 
he described as being very like the smaller sort used in New 
Zealand, which were hollowed out by means of fire. One of 
these was of a size to be carried on the shoulders of four men. 

It has been thought that the use of hollowed canoes may 
have arisen from observing the effect of a split reed or bamboo 
upon the water. The nautilus is also said to have given thtr 
Brst idea of a ship to man ; and Pliny, Diodonis, and Strabo have 
9tat«<l that large tortoise-shelle were uaed by primitive races of 
mankind (Kitto, Pictorial BilJe). It has also been supposed that 
the natural decay of trees may have first suggested the employ, 
ment of hollow trees for canoes, but such tre^s are not easily 
removed entire. It is difficult to conceive how so great an 
advance in the art of shipbuilding was lirKt introduci<<], but 
there can be no doubt that the agent first employed for this 
purpose was fire. 

I have noticed when travelling in Bulgaria that the gipdes 
and others who roam over that country usually select the foot 
of a dry tree to tight their cooking fire; the dry wood of the 
tree, combined with the sticks collected at the foot of it, makes 
a good blaze, and the tree throws forward the heat like a fire- 
place. Successive parties camping on the same ground, attracted 
thither by the vicinity of water, use the same fireplaces, and the 
result is that the trees by degrees become hollowed out for Boroo 
distance from the foot, the hollow part formed by the fire 
serving the purpose of a semi-cylindrical chimney. Such a tnee, 
torn up by the roots, or cat off below the part excavated bjrj 
fire, would form a very serviceable oanoe, the parte not e; 
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hy the fire bein^ sound &nd hard. The Andaman islanders use 
a tree in this manner as an oven, the fire being kept constantly 
burning in the hollow formed by the flames. 

One of the beet accounts of the process of digging out a canoe 
by means of fire ts that deecribod by Kalm, on the Delaware 
tiver, in 1747. He says that, when the Indians intend to fell 
a tree, for want of proper instruments they employ fire; they 
Bet fire to a quantity of wood at the roots of the tree, and 
in order that the fire might not reach further up than they 
would bare it, they fasten some rags to a pole, dip them in 
water, and keep continually washing the tree a little above the 

: until the lower part is burnt nearly through ; it is then 
died down. When they intend t« hollow a tree for a canoe, 
Biey lay dry branches along the stem of the tree as far as it 
^ust be hollowed out, set them on fire, and replace them by 
While these parts are buminj,', they keep pourin* 
rater on those parts that are not to be burnt at the sides and 
ends. When the interior is sufficiently burnt out, they take 
their stone hatchets and shells and scoop out the burnt wood. 
These canoes are usually 30 or 40 feet long. In the account 
of one of the expeditions sent out by Raleigh in 1584 a similar 
description is given of the process adopted by the Indians of 
Virginia, except that, instead of sticks, resin is laid on to the 
parts to be excavated and set fire to : canoes capable of hold- 
ing twenty persons were formed in this manner. 

The WarauB of Guiana employ fire for excavating their 
canoes ; and when Columbus discovered the Island of Guanahani 
or San Salvador, in the West Indies, he found [fire] employed for 
this purpose by the natives, who called their boats ' canoe ', a term 
which has ever since been employed by Europeans to express 
this most primitive class of vessel. 

Dr. Mouat says that, in Blair's time, the Andaman islanders 
excavated their canoes by the agency of firej but it b not 
employed for that purpose now, the whole operation being per- 
formed by hand. Symes, in 1800, speaks of the Burmese war- 
boats, which were excavated partly by fire and partly by cutting. 
Nob. 1276 and 1277 of my collection are models of these boats. 

tNew Caledonia, Turner, in 1845, says that the natives felled 
ir trees by means of a slow fire at the foot, taking three or 



192 EARLY MODES OF NAVIGATION 

foar dajH to do it. In excavating a canoe, he says, they kindk 
a fire over the part to be burnt out, and keep dropping water 
over the sidee and ends, so as to confine the fire to the required 
epot, the burnt wood being afterwards craped out with aiaae 
tools. The New Zealanders, and probably the Australians also, 
canploy fire for thie purpose [Cook]. The canoes of the Knunen 
in West Africa are also excavated by means of fire. 

A further improvement in the development of the dugnjut 
canoe consists in bending the sides into the required form aft« 
it has been dug oat. This process of fire-bending baa already 
been described on p. 87 of my Catalogue (Parts i and ii), wha 
speaking of the methods employed by the Esquimaux and Austral* 
ians in straightening their wooden spears and arrow-sbafts. The 
application of this process to canoe-building by the Ahts of the 
north-west coast of North America is thus described by Mr. Wood 
in his Natural IlUloty of Mau, voL li. p. 732. The canoe is carred 
out of a Bohd trunk of cedar {TAuja gigattttd). It is boltoweid oat, 
not by fire, but by hand, and by means of an adze formed of 
a large mussel-Bhell ; the trunk is split lengthwise by wedgeK 
All is done by the eye. \Vhen it is roughly hollowed it a 
filled with water, and red-hot stones put in until it boils. This 
is continued until the wood is quite soft, and then a number of 
cross-pieces are driven into the interior, so as to force the canoe 
into its proper shape, which it ever afterwards retains. While 
the canoe is still soft and pliant, several slight cross-pieces are 
inserted, so as to counteract any tendency towards warping. 
The outside of the vessel is then hardened by fire, so as to 
enable it to resist tlie attacks of insects, and also to prefeat tt 
cracking when exposed to the sun. The inside is then palntol 
some bright colour, and the outside is usually black and highly 
polished. This is produced by rubbing it with oil after the fire 
has done its work. Lastly, a pattern is painted < 
There is no keel to the Ixiat. The red pattern of the ] 
is obtained by a preparation of anato. For boring hold 
Ahts use a drill formed by a bone of a bird fixed in a n 
handle. 

A precisely similar process to this is employed in the 2 
tion of the Burmese dug-out canoes, and has thus been des 
to me by Capt. O'Callaghan, who witnessed the procesc dni 
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the Burmese W&r in 1852. A trunk of a tree oE Buitable 
length, thoiigh much less in diameter than the inteoded width 
of the boat, is cut into the usual form, and hollowed out. It is 
then filled with water, and fires are lit, a short distance fi'om 
it, along it« sides. The water gradually swells the inside, while 
the fire contracts the outside, till the width is greatly increased. 
The effect thus produced is rendered permanent by thwarts 
being placed so as to prevent the canoe from contracting in 
width as it dries; the depth of the bout is increased by a plank 
at each side, reaching as far as the ends of the hollowed part. 
Canoes generally show traces of the fire and water treatment 
Ut described, the inner surface being soft and full of superficial 

icks, while the outer is hard and close. 

It is probable that this mode of bending canoes has been 
discovered during the process of cooking, in which red-hot 
stones are used in many countries to boil the water in vessels of 
skin or wood, in which the meat is cooked. No. 1256 of ray 
collection is a model of an Aht canoe, painted as here deecrihed. 
No. 1257 is a full-sized canoe from this region, made out of 
a single trunk ; it is not painted, so that the grain of the wood 
can be seen. 

The distribution of the dug-out canoe appears to be almost uni- 
versal. It is especially used in southern and equatorial regions. 
Leaving Australia, we find it employed with the outrigger, wliicli 
will be described hereafter (pp. 218-9), in many parts of the 
Polyneaian and Asiatic islands, including New Guinea, New 
Zealand, New Caledonia, and the Sandwich Islands. It was not 
used by the natives of Tasmania, who employed a float consisting 
of a bundle of bark and rushes, which will be described in another 
place (p. 203). Wilkes speaks of it in Samoa, at Manilla, and 
the Sooloo Archipelago. De Guignes in 1796 and De Morga in 
1609 saw them in the Philippines, where they are called panguet, 
some carrying from two to three and others from twelve to 
fifteen persons. They are (or were) also used in the Pelew, 

IMicobar, and Andaman Isles. In the India Museum there is 
k model of one from Assam, used as a mail boat, and called dak 
boo. In Bormah, Symes, in 1795, describes the war-boats of 
ibc Irrawaddy as 80 to 100 feet long, but seldom exceeding 
B feet in width, and this only by sulditions to the aides; 
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carrying fifty to sixty rowers, who use short oars tihai 
OD a epindle, and who row instead oE paddlbg-. Ca 
O'Callaghan, however, utforms me that they sometuni 
paddles (Nos. 1376 and 1277). They are made vt one pie 
the teak tree. The king had five hundred u£ these vtm 
war. They are easily upaet, but the rowers are taught to 
being struck on the broadside ; they draw only 3 fei 
water. On the Menan, in Siam, Turpin, in 1771, says tha 
king's balloTig are made of a single tree, and will conteia 
rowers; the two ends are very much elevated, and the r< 
sit croBB-Iegged, by which they lose a great deal of power, 
river vessels in Cochin China are also described as being o 
same lony, narrow kind. At Ferhahad, in Persia, Pietro 
Valle, in 1614, describes the canoes as being Dat-botto 
hollow trees, carrying ten to twelve persons. 

In Africa, Duartc Barbosa, in 1514, saw the Moora at Zi 
make use of boats, a/madia», hollowed out of a single trun 
bring clothes and other merchandise from Angos. Livingi 
says the canoes of the Bayeye of South Africa arc hollow i 
made for use and not for speed. If formed of a crooked 
they become crooked vessels, conforming to the line of 
timber. On the Benuw^, at its junction with the [V 
Barth, for the first time in his travels southwaid, saw 
he describes as rude little shells hollowed out uf a : 
tree; they measured 25 to 30 feet in length, 1 to 1) 
in height, and 16 inches in width; one of them, he 
was quite crooked. On the White Nile, in Unyoro, G 
says that the largest canoe carried a ton and a half, and 
hollowed out of a trunk. On the Kitangule, west of I 
Victoria Nyanza, near Karague, he describes the o 
being hollowed out of a log of timber 15 feet long 
breadth of an easy-chair. These kind of canoes are aito 
by the Makoba east of Lake Ngami. by the Apingi and Cai 
and the Krumen of the West African coast; uf whiob 
Ko. 1272 of my collection is a model- 
In South America tlie Patagonians use no caooe«, but ii 
northern parts of the continent dug-out canoes are 
One described by Condamine, in 1743, was from 
feet long, and only 3 feet wide. They 
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Guiana, and Professor Wilson saya that the dng-out eanoe is 
used throughout the West Indian ArchipeU^. According' 
to Bartram, who is quoted by Schoolcraft, the large canoee 
formed out of the trunks of cypress trees, which descended the 
rivers of Florida, crossed tlie Gulf, and extended tbeir navigation 
to the Bahama Isles, and even as far as Cuba, carrying twenty 
to thirty warriors. Kalm, in 1747, gives some details respecting 
their construction on the Delaware river already referred to (p. 191), 
and says that the materials chiefly employed in North America are 
the red juniper, red cedar, white cedar, chestnut, white oak, and 
tulip tree. Canoes of red and white cedar are the best, because 
lighter, and they will la^t as much as twenty years, whereas the 
white oak barely lasts above six years. In Canada these dug- 
outs were made of the white 6r. The process of construction on 
the west coast of North America has been already described (p. 192). 
In Europe Pliny mentions the use of canoes hollowed out of 
a single tree by the Germans. Amongst the ancient Swiss lake- 
dwellers at Robenhausen, associated with objectti of the stone 
age, a dng-out canoe, or Einbaum, made of a single trunk 12 
feet long and 2\ wide, was discovered (Keller, Lake Dwelling*, 
Lee*, p. 45), In Ireland, Sir William Wilde says that amongst 
ih.e ancient Irish dug-out canoes were of three kinds. One was 
small, trough -shaped, and s<)uare at the ends, having a projection 
at either end to carry it by : the paddlers sat flat at the bottom 
and paddled, there being no rowlocks to the boat. A second 
kind wafl 20 feet in length and 2 in breadth, Qat^bottomed, 
with round prow and sqiiare stem, strengthened by thwarts 
carved out of the solid and running across the boat, two near 
the stem and one near the stem. The prow was turned up; 
one of these was discovered in a bog on the coast of Wexford, 
12 feet beneath the surface. The third sort was sharp at 
both ends, 21 feet long, 12 inches broad, and 8 inches 
deei>, and flat-bottomed. These canoes are often found in 
the neighbourhood of the crannogea, or ancient lake- habitations 
of the country, and were used to communicate with the land; 
also in the beds of the Boyne and Bann. Ware says, that 
dug-out canoes were used in some of the Irish rivers in his time, 
and to this day I have seen paddles used on the Blackwater, 
in the south of Ireland. Profe-'sor Wilson says that several 
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dag-out caDoes have been found in the ancient nver-depoailt 
of the Clyde, and also in the neighbourhood of Falkirk. In qu 
of those discovered in the Clyde depositc, at a depth of 29 
feet from the eurface, a stone almond-shaped celt was fooad. 
Other? have been found in the ancient river-deposits of Siuset 
and elsewhere, in positions which show that the rivers mnit 
probably have formed arms of the sea, at the time they wa« 
sunk. 

2. Fetielt tn which the Flauh are Stitched to each Othtr. 

All vessels of the dug-out class are necesBarily long and nunw, 
and very hable to upset j the width being limited by the aue 
of the tree, extension can only be given to them by incmong 
their length. In order to give greater height and width to 
these boats, planks are sometime added at the sides and stitdted 
on to the body of the canoe by means of strings or cords, com- 
posed frequently of the bark or leaves oE the tree of which the 
body is made. In proportion as these laced-on gunwales wvt 
found to answer the purpose of increasing the stability of (Iw 
vessel, their number was increased; two such planks we 
added instead of one, and as the joint between the planks wa« 
by this means brought beneath the water line, means were takeu 
to caulk the seams with leaves, pitoh, resin, and other substanoeft. 
Gradually the number of side planks increased and the wlid 
hull diminished, until, ultimately, it dwindled into a bottom- 
board, or keel, at the bottom of the boat, serving as a cantre- 
piece on which the sides of the vessel were built. StiU th* 
vessel was without ribs or framework ; ledges on the sides w«re 
carved out of the solid substance of each jilonk, by meiuu of 
which they were fastened to the ledges of the adjoining plank, 
and the two contiguous ledges served as ribs to strengthen 
the boat ; finally, a framework of vertical ribs was added to the 
interior and fastened to the planks by corda. Ultimately the 
fititohing was replaced by wooden pins, and the aide plankt 
pinned to each other and to the ribs ; and these wooden pint 
in their turn were supplanted by iron nails. 

In different countries we find representations of the ciDoa lo 
all these several stages of development. Of the first sta^, in 
which side planks were added to the body of the dug-out canoe^ 
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to heighten it, the New i!eaiand canoe. No. 1259 of my collec- 
tion, w an example. Capt. Cook describes this as solid, the 
largest containing from thirty men upwards. One measured 
70 feet in length, 6 in width, and 4 deep. Each of the 
side pieces was formed of an entire plank, about 12 inches 
wide, and about 1^ inch thick, laced on to the hollow trunk 
of the tree by flaxen eords, and united to the plank on the 
opposite aide by thwarts across the boat. These canoes have 
names given to them like European vessels. 

On the Benuwe, in Central Africa, Barth describes a vessel 
in this same early stage of departure from the original dug-out 
tronk. It consisted of ' two very large trunks joined together 
with cordage, just like the stitching of a shirt, and without 
pitching, the holes being merely stuffed with grass. It was not 
water-tight, hut had the advantage,' he says, ' over the dug-out 
canoes used on the same river, in not breaking if it came upon 
a rock, being, to a certain degree, pliable. It was 35 feet 
long, and 26 inches wide in the middle.' No. 1258 of my 
collection is a model of one of these. The single plank added 
to the side of the Burmese dug-out canoe has been already 
noticed (p. 193). Although my informant does not tell me that 
these side planks are sewn on, 1 have no doubt, judging by 
analog}-, that this either is or was formerly the case. 

The WarauB of Guiana are the chief canoe-builders of tbie 
part of South America, and to them other tribes resort from 
considerable distances. Their canoe is hollowed out of a trunk 
of a tree, and forced into its proper shape partly by means of fire 
and partly by wedges, upon a similar system to that described 
in speaking of the Ahte of North America (p. 192) and the 
Bunnese; the largest have the sides made higher by a narrow 
plank of soft wood, which is laced upon the gunwale, and the 
seam caulked. 7'his canoe is alike at both ends, the stem and 
et«m being pointed, curved, and rising out of the water ; there 
is no keel, and it draws but a few inches of water. This appears 
to be the moat advanced stage to which the built-up canoe has 
arrived on either continent of America, with the exception of 
Tierra del Fuego, where Commodore Byron, in 1765, saw canoes 
in the Straits of Magellan made of planks sewn together with 
thongs of raw hide j these vessels are considerably raised at the 
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bow and stem, and tlie larger ones are 15 £eet ia iei^th I 
1 yard wide. They have also been described bj more rwtf 
travellers. Under what conditioiiB have these miserable FoegiiM 
been led to the employment of a more complex class ol Tend 
than their more advanced congeners o£ the north ? 

In order to trace the further development of the «uioc a 
this direction, we must return to Africa and the South Sol 
On the island of Zanzibar, Barbosa, in 1514, says ihat tk( 
inhabitants of thib island, and also Penda and MaoGa, who 
are Arabs, trade with the mainland by means of ' small T^Mk 
very loosely and badly made, without decks, and with a pjiiglt 
mast ; all their planks are sewn together with cords of nei or 
matting, and the sails are of pahn mats'. On the river Yeo^ 
near Lake Tchad, in Central Africa, Denbom and Clappertsn 
saw canoes ' formed of planks, rudely shaped with a sihII 
hatchet, and strongly fastened together by oonls passed throogli 
holes bored in them, and a wisp of straw between, which Iht 
people say effectually keeps oat the water; they have bi^ 
poops like the Grecian boats, and would hold twenty or thii^ 
persons '. On the Logon, south-east of Lake Tchad, BarUl mn 
the boats are built ' in the same manner as those of tltf 
Budduma, except that the planks consist of atronger wood, 
mostly Birgcm, and generally of larger size, whilst thosA of the 
Budduma consist of the frailest material, viz. Fogc. In botii, 
the joints of the planks are provided with holes, through which 
ropes are passed, overlaid with bands of reed tightly fastened 
upon them by smaller ropes, which are again passed through 
small holes stuffed with grass.' On the Victoria Nyanxa, ii 
East Central Africa, Grant speaks of 'a canoe of five plaals 
sewn together, and having four cross-hare or seats. The bow 
and stem are pointt-d, standing for a yard over the water, wilh 
a broad central plank from stem to stem, rounded outside (the 
vestige of the dug-out trunk), and answering for a keek' 

Thug far we have found the planks of the vessels spoken of, 
merely fastened by cords passed through holes in the planka, 
and stuffed with gross or some other material, and the accounta 
speak of their being rarely water-tight. Such a mode of eoo- 
structing canoes might servo well enough for river 
hut would be unserviceable for sea craft- Necessity 
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I mother of invention, and accordingly we must seek tor a furtlier 
dt^velopment of the system o£ water-tight stitching', amongst 
those i-accs in a somewhat similar condition of culture, which 
inhabit the ielauda of the Facilic and the bonlers of the ocean 
between it and the continent of Africa. 

The majority of those vessels now to be described are fur- 
nished with the outriggtT; but as the distribution of this con- 
trivance will be traced subsequently (p. 218 ff.), it will not be 
necessary to describe it in speaking of the stitched plank-work. 

In the Friendly Isles Captain Cook, in 1773, says * the canoea 
are built of several pieces sewed together with bandage in so 
neat a manner that on the outside it is difficult Ici see the joints. 
All the fastenings are on the inside, and pass through ianl-a or 
ridges, which are wrought on the edges and ends of the several 
boards which compose the vessel.' At Otahoitc he speaks of the 
same process, and says that the chief parts are formed separately 
without either saw, plane, or other tool. La Perouse gives an 
illustration of an outrigger canoa from Easter Island, the sides 
of which are formed of drift-wood sewn together in this manner. 
At Wytoohee, one of the Paumotu, or Low Archipelago, Wilkes, 
in 1838, says that the canoes are formed of strips of cocoa- 
nut tree sewed together. Speaking of those of Samoa, he 
describes the process more fully, ' The planks are fastened 
together with gennil ; the pieces arc of no regular size or shape. 
On the inside edge of each plank is a ledge or projection, which 
serves io attach the sennit, and connect and bind it closely to 
the adjoining one. It is surprising,' he says, ' to see the 
labour bestowed on uniting so many small pieces together, when 
large and good planks might be obtained. Before the pieces 
are joined, the gtim from the husk of the bread-fruit tree is 
used to cement them close, and prevent leakage. These canoes 
retain their form much more truly than one would have ima- 
gined ; I saw few whose original model had been impaired by 
service. On the outside the pieces are so closely fitted as fre- 
quently to require close examination before the (seams can be 
detected. The perfection of workmanship is astonishing to 
those who see the tools with which it is effected. They consist 
now of nothing more than a piece of iron tied to a stick, and 

Hui0ed as an adze; this, with a gimlet, is all they have, and 
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before they obtained their iron tools, they need adzes i 
hard stone and fish-bone.* The conetruotioD of the i^ji laMt, 
colled drtia, is described by Williams in great detail. A )ui 
or bottom board is laid in two or three pieces, carefaUy scuM 
together. From this the sides are built up, \rithout ribs, a. 
a number o£ pieces varying from three to twenty feet. TIk 
edges of these pieces are fastened by ledges, tied togetlwr in 
the manner already described. A white pitch from the bn^- 
fruit tree, prepared with an extract from the coco-nut kemri, ii 
spread uniformly on both edges, and a fine strip of ma*i laid 
between. The binding of sennit with which the boards, « 
vanot, as they are called, are stitched together is made ttgjitcr 
by small wooden wedges inserted between the binding and iIk 
wood, in opposite directions. The ribs seen in the interior p( 
these canoes are not used to bring the planks into sha]>e, bat an 
the last things inserted, and are for uniting the deck nun 
firmly with the body of the canoe. The carpenters in Fiji 
constitute a distinct class, and have chiefs of their own. Tin 
Tougan canoes were inferior to those of Fiji in Captain Cook** 
time, but they have since adopted Fiji patterns. The ToBgiak 
are better sailors than the Fijians. Wilkes describee a nmilir 
method of building vessels in the Kingsmill Islands, bat with 
varieties in the details of construction. ' Each canoe has bix or 
eight timbers in its constniction ; they are well modelled, built 
in frames, and have much sheer. The boards are cut from tbc 
coco-nut tree, from a few inches to six or eight feet long', aad 
vary from five to seven inches in width. These are arranged u 
the planking of a vessel, and very neatly put together, l<eti^ 
sewed with sennit. For the purpose of making them w&t«r.tight 
they use a slip of pandanus leaf, inserted as our coopers do in 
plugging a cask. They have evinced much ingenuity,' be aays, 
' in attaching the uprights to the flat timbere.' It is difficoH, 
without the aid of drawings, to understand exactly the peon* 
liarities of this variety of construction, but he says they ire 
secured so as to have all the motion of a double joint, whioh gives 
them ease, and comparative security in a seaway. 

Turning now to the Malay Archipelago, Wallace speaks 
a Malay jiraAaa in which be sailed from Macassar to '. 
Guinea, a distance of i,ooo miles, and savs that similar J 
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smaller vessels had not a gingle nail in them. The larg^t of 
tlieoe, he saye, are from Macassar, and the Bugi countries of the 
Celebes and Boutong. Smaller ones sail from Ternate, Pidore, 
East Ceram, and Garam. The majority of these, he says, have 
stitched planks. No. 1268 of my rallection ia a. model of a 
vessel employ»l in those seas. Wallace says that the inhabitants 
I of Ke Islandj west of New Guinea, are the best boat-builders in 
' the archipelago, and several villages are constantly employed at 
the work. The planks here, as in the Polynesian Islands, are all 
cut out of the solid wood, with a serieB of projecting ledges on 
their edges in the inside. But here wc find an advance upon the 
Polynesian system, for the ledges of the planks are pegged to 
each other with wooden pegs. The planks, however, are still 
fastened to the ribe by means of rattani. The principles of 
Gonstmction are the same as in those of the Polynesian Islands, 
and the main support of the vessel still consists in the planks 
and their ledges, the ribs being a eubnequent addition ; for he 
says that after the first year the rattan-tied ribs are generally 
taken out and replaced by new ones, fitted to the planks and 
nailed, and the vessel then becomes equal to those of the best 
European workmanship. This constitutes a remarkable example 
of the persistency with which ancient customs are retained, when 
we find each vessel systematically constructeil, in the first 
instance, upon the old system, and the improvement introduced 
in after years, I wonder whether any parallel to this could be 
found in a firitish arsenal. The psychical aspect of the pro- 
ceeding seems not altogether un-English. 

Extending onr researches northward, we find that Dampier, in 
1686, mentions, in the Baehee Islands, the use of vessels in 
which the planks are fastened with wooden pins. On the 
Menan, in Siam, Turpin, in 1771, speaks of long, narrow boats, 
in the construction of which neither nails nor iron arc employed, 

■ the parts being fastened together with roots and twigs which 
^tbstand the destructive action of the water. They have the 
precaution, he says, to insert between the planks a light, 
porous wood, which swells hy being wet, and prevents the water 
from penetrating into the vessel. When they have not this 
^^_ wood, they rub the chinks, by which the water enters, with c1m^_ 
^^■b the India Moseum there is a model of a very early foim^^l 
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vessel from Burmah, described as & trading' veseel. The bottom 
is dug out, and the sides formed of planks Uced togetiier. A 
lai^ stone is employed tor an anchor. HeK we see tliat an 
inferior description of craft has survived, npou the rivers, in tht 
midst of a higher civilization vhlch liaa produced a supout 
class of vessel upon the seas. 

Turning westward, we have the surf-boat of Madras, caDtd 
moisooia, which, on account of its elasticity, is etill used <m tbt 
seashore. Its parts are stitched together in the manoer repn- 
eented in the model, No. lIJC? of my coUectioti. On the MaUlw 
coast the ships of the Pardesy, who consisted of Arabs. Persiaiu, 
and others who have settled ia the kingdom of Malftfaor, W 
described by Barbosa in 1514. They build ships, lie mvs, of 
200 tjins, which have keels like the Portuguese, but have m 
naile. They sew their planks with neat cords, very well pitcfad, 
and the timber very good. Ten or twelve of these ships, Indce 
with goods, sail every year in February for the R«d Sea, aome 
for Aden and some for Jeddah, the port of Mecca, where thief 
sell their merchandise to others, who transmit it to Cairo, and 
thence to Alexandria. The ships return to Calicut between 
August and October of the same year. The earliest deacriptios 
we have of these vessels in this part of the world, in historic 
times, is in the account of the travels of two Mahomedans in tbt 
ninth century. In these travels it is related that there were 
people in the Gulf of Oman who cross over to the islands that 
produce coco-niits, taking with them their tools, sjid make ahipe 
out of it. With the bark they make the cordage to sew the 
planks together, and of the leaves they make suls ; and having 
thus completed the vessel, they load it with oooo-nuts and set 
sail. Marco Polo, at the commencement of the fourteenth 
century, confirms this, and says, speaking of the ships at OnnuE, 
in the Persian Gulf, that they do not use nails, but wooden 
pins, and Fasten them with threads made of the Indian nut. 
These threads endure the force of the water, and arc not easily 
corrupted thereby. These ships have one mast, one sail, and mu 
beam, and are covered with but one deck. They arc not caoUced 
with pitch, but with the oil and fat of fishes. When they crosa 
to India they lose many ships, because the aoa is very tl- 
pestuous, and they arc not strengthened with iri>n. 
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9m, Father Lobo, in 1622, lUscribes the vessels called gehet, 
which, be says, are made almost <?Dtirely of the coco-nut tree. 
The trunk is sawn into planks, tho planks are sewn together witJi 
thread which is spun from the bark, and the sails are made of the 
leaves stitched together. They are more convenient, he says, 
than other vessels, because they will not split if thrown upon 
banks or against rocks. 

We have now arrived in the region which is usually regarded 
SB the cradle of West«m civilization, certainly the land in which 
Western culture first began to put forth its strong sboots ; and 
we must expect to find that the art of shipbuilding advanced in 
the same ratio as other trades. But, unlike the Fhoeuicians, 
the Egyptians confined their navigation chiefly to the Nile, and 
bad an abhorrence of Typhon, as tbey termed tbe sea, because it 
swallowed up the great river, which, being the chief source o£ 
their proeperity, they regarded as a god. 

Here it may be desirable to digress for one moment from the 
chain of continuity which we have been following, in order to 
say a few words about the most primitive form of vessel used on 
the Nile, viz, that ment ioned by Isaiah (xviii, 2) as being of Ethio- 
pian origin, the vessel of bulrushet; to which the mother of 
Moses entrusted her infant progeny. What the coco-nnt tree was 
to tlie navigators on the eastern seas, the papyrus was t« the 
Egyptians, and from it every part of the vessel — rope, planks, 
masts, and sails — was constructed. Adverting to the earliest 
and simplest of these papyrus vessels, the common use for a 
bundle of faggots, for such it was, is not, perhaps, one of those 
coincidences which, viewed by the light of modem culture, we 
shoold select as evidence of connexion between distant lands. 
And yet there are peculiarities of form which make the bulrush 
float of the Egyptians wortby of comparison with those used in 
the rivers of Australia, 

Tbe Australian float, as represented by a model in tbc British 
MoBcum, consisted of a bundle of bark and rushes, pointtxl and 
elevated at tbe ends, and bound round with girdles of the same 
material. The only vessel, according to Mr. Calder, used in 
Tasmania, on the west coast, is thus described by him in the 
Journal ofthe AnlhTopologieal InttUuti-, lii- 22. ' It was of eonsider- 
ible size, and something like a whale-boat, that is, sharp-stemed, 
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but a solid stmcture, and the natireS] in their aquatic aiA<n 
sat on the top of it. It was generally made by the baoyi 
soft, velvety bark of tbe swamp tea- tree {Melaluea sp.),ando( 
of a multitude of email strips bound together.' Professor WiboB 
says that the CaJifoniian canoe consiste of a mere rade fliwt, 
made of rushes, ' in the form of a lashed-up hammock.' A wtxid- 
cut in Sir fJardner Wilkinson's Aneienl E^gpf, No. 399 of hii 
work, represents three persona making one of these papyrw 
floats. It is the harit, or Memphite bark, bound together wilfc 
I papyrus, spoken of by Lucan, and it is of precisely similar Eons 
to those above described, elevated and pointed at the ends, ami 
the men are in the act of binding it round with girdles. Tfats it 
the kind of boat in which Plutarch describes Isis going in seank 
of the body of Osiris through the fenny country ; a bark made 
of papyrus. Pliny attributes the origin of shipbuilding to tlMW 
vessels (vii. 56) ; and speaks (vi, 23) of their Grossing the sea sad 
visiting the Island of Taprobane {Ceylon, according to Sir 
G. Wilkinson) ; but it seems probable that he must refer lo 
a more advanced form of vessel than the mere bulrush Boat. 

The racial connexion between the Australians and the 
Egyptians, first put forward by Professor Huxley, has hardly 
met with general acceptance as yet ; but, startling as it at fint 
sight appeared, the more we look into the evidence bearing apoo 
it, the less improbable, to say the least, it becomes, when viewed 
by the light of comparative culture. 1 have already shown, in 
another place,' how closely some of the Australian weapons 
correspond to some of those stifl used on the Up|>er Nile, and the 
remarkable resemblance here pointed out in a class of veseeb 
which might well have been used in passing short distances from 
island to island of the now submerged fragments of land that are 
supposed to have formerly existed in parts of the southern hemi- 
sphere, is, at least, worthy of attention amongst other evidence of 
the same kind that may be collected, although I fully admit that 
it is not of a character to stand alone. I will not exceed my 
province by attempting to defend the theory of the .\ustraUoid 
origin of the Eg>-ptians on physical grounds, preferring to leave 
the defence of that theory in the hands of its author, who ia 
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■ veil able to support his own views ; but I m&y take tbis oppor- 
ftunity of commenting on some remarks made by Professor Owen 
' in biB valuable paper, published in the last number of our Journal, 
on the psychical evidence of connexion between them and tbe 
black races of the southern hemisphere. Adverting to the Cresco 
painting, in tbe British Museum, of tbe ancient Egyptian fowler, 
who holds in bis band a stick, which be is in the act of throwing 
at a flock of birds, I am inclined to agree with Professor Owen 
in thinking there is nothing in its shape to denote that it is 
a boomerang. Other figures, however, in Kosellini's Egyptiaji 
Moituinejiii, show the resemblance more clearly, and if these are 
not enough, tbe specimen of the weapon itself in tbe glass case in 
the Egyptian room of the British Museum proves the identity of 
the weapon beyond possibility of doubt. I have elsewhere stated 
I at length,' that having made several facsimiles of this weapon 
( from careful measurements, so as to obtain the exact size, form, 
md weight of the original, for the purpose of experiment, I found 
lat it possessed all the properties of the Australian boomerang, 
ising in the air, and returning in some cases to within a few 
I the position from which it was thrown. In fact, it was 
easier to obtain the return flight from this weapon than from 
nuiny varieties of the Australian boomerang, with which I 
experimented at tbe same time. 

But supposing tbe ancient Egyptian to be ' convicted of the 
boomerang ', says the learned professor, ' common sen^ repudiates 
the notion of tbe necessity of inheritance in relation to such 
operations.' Against this I would ui^e, that the application of 
the general quality of common sense to the determination of 
questions of psychical connexion, between races so far removed 
from us, as the Australians or the predecessors of tbe earliest 
Egyptian kings, is inconsistent with all that we know of the 
phenomena of mental evolution in man, seeing that there must 
necessarily be many stages of disparity between them and any 
intelligent member ot the Anthropological Institute to whose 
l^pommon sense this appeal was made. 

^^fe If the common sense of the nineteenth century does not 
^^Bepudiatc tbe fact that tbe steam engine, the electric telegraph, 

I 
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vaccinatioiij free trade, and a thoueand other contriraDces fw 
the bene6t o£ our race, have sprung from special centre*, ui 
have been inherited, or otherwise reteivetl, by the highlt culti- 
vated races to which they have spread in modeni time», ndtbs 
would the common sense of the Australian or prehietoric Egyp- 
tian, after its kind, bar the likelihood of aucb c'ontrivuiee* a 
the boomerang, the parrying-ehield, or the 'bans' having hifi 
handed From one sava^ pe>)ple to another in a Bimtlar mnana. 
Wherever two or three concurrent chains of connexion, vhettxr 
of race, language, or the arte, can be traced lUong^ the saaie 
channel, snch evidence is admissible, and la indeed freqn«nt]} 
the only evidence available in dealing with prehistoric timn. 

The peculiar elevated ends of the papyrus floats are almMI 
identical in form, but not in structure, with those now used in 
parts of India, especially on the Ganges ; and the word Jiud 
is said to be related to junciia, a bulrush. Somewhat sinilu 
rafts, but flat, turned up in front but not behind, and called 
taniwa, are described by Lieut. Prideaui as being stilt used <■ 
Lake Tsana, in Soudan, and they arc also used by the Shtllooki^ 
who make them of a wood as light as cork, called amhadt 
(Anemone mirabilu). A paper by Mr. John Hogg, in the Mafft- 
siiie (f NaturalHittory (1829, ii. p. 324 ff.), tu which ray attention 
has been kindly drawn by Mr. John Jeremiah, contains somp 
useful information on the subject of Egyptian p^>yrus vessels. 
Denon describe^' and figures a veiy primitive float of this sort, 
consisting of a bundle of straw or stalks, pointed and tiimod 
up in front, and says that the inhabitants of the Upper Nile gO 
up and down the river upon it astride, the legs serving for oon ; 
they use also a short double-bladed paddle. It is wortJiy of 
notice that the only other localities, that I am aware of, in whitdi 
this double paddle is used, are the Sooloo Archipelago and amoi^ 
the Esquimaux. Belzoni also describes the same kind of veaseL 
Mr. Hogg, in his paper, gives several illustrations of improved 
forms of these solid papyrus floats, derived from a mosaic pave> 
ment discovered in the Temple of Fortune at Praoneste. From 
these it seems that they were bound round with l.honge, pointed, 
and turned up and over at both ends. But Bruce, in 1790, 
describes more particularly tlie ela«6 of vessel used in Ahyi 
in his time, called tanttea, or, as he writes it, (aneoa, ■ 
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nt it corresponds exactly to the description of Pliny {?lat. 
iii. 2, compare v. 9). His description app«arE possibly 
I indicate that there was a separate line of development of 
dIIow veseele derived from the Sat raft. A piece of acacia 
; was put in the bottom to serve as a keel, to which plants 
were joined, being first sewed together, then gathered up at the 
ends and stem, and the ends of the plant tied fast there. On 
Ijftke Tsana they are only turned up in front : see above. 
Bekoni describes a similar kind of vessel on Lake Moeris, 
which seems clearly to be hollow. The outer shell or hnlk 
was composed of rough pieces of wood, scarcely joined, and 
fastened by four other pieces wrapped together by four more 
across, which formed the deck ; no tar, no pitch, either inside 
or out, and the only preventive against the water coming in 
was a kind of weed which had settled in the joints of the wood. 
The only other locality, that I know of, in which similar vessels 
to these are used, is Formosa, a description of which is given by 
Mr. J. Thomson (The Straitt ef Malacca, Indo-China, ami China, 
London, 1875, p. 304), for the sight of which I am indebted to 
Mr. W, L. Distant, He says : ' We went ashore in a catamaran, 
a sort of raft made of poles of the largest species of bamboo. 
These poles are bent by fire, so as to impart a hollow shape to the 
raft, and are lashed together with rattan. There is not a nail 
nsed in the whole contrivance.' 

Bat the boats 'woven of the papyrus, mentioned by Pliny, 
certainly refer to something more complex than the papvms 
handle above described. Lucan describes them as being sewn 
witli bands of papyrus, and Herodotus describes them more 
fully. This passage has been variously translated by different 
authors, but the version given by Sir Gardner Wilkinson is as 
follows: — 'they cut planks measuring about two cubits, and 
having arranged them like bricks, they build the boat in the 
following manner : they fasten the planks round firm Jong 
pe^, and, after this, stretch over the surface a series of girths, 
tml ttriiioui any rihn, and the whole is bound wiliiii by bands of 
papyrus.' The exact meaning of this is obscure; but I would 
suggest, that as the ' fastening within ' clearly shows it v/ae 
not a solid structure, the more reasonable interpretation of it is 
by supposing that the planks, arranged in brick fashion, were 
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(astetiMl on the inside by cords, in the manner practised in titc 
South Sea Islands and elsewhere, ^'hat the iong pins n<n » 
uncertain; but as Sir Gardner Wilkinsoo says that tfa« mod 
found in the tombs rIiow that ribs were ased at a time p 
Eubsoquent to this, these pins may have been radimentarj r 
of some kind, and tbey also may have been ' bound vritluD * 
the planks in the same manner. It seems not unlikelj' t 
these bouts may have also been bound ronnd oq the outside 
give them additional strength, after the manner of the pap^ 
floats above described.' With this vessel, which was all 
6aru, thev used a sort of anchor, consisting of a stone tfi 
a hole in it, similar to one on a Btirmese vessel, of vrhieb a mei 
is in the India Museum. 

The larger class of Egyptian vessels were of superior bid 
the planks being fastened with wooden pins and nails, and tb 
conBtruution somewhat similar to those still used on the Nile. 
Retaming now to the link of the chain to which we ha 
appended this digression, and carrj-ing our inquiries furth 
northward into the area of Western civilization, it ia to 
expected that we should lose all trace of this primitiTe mode 
ship- building. The earliest vessels recorded in classical histol 
were fastened with nails. In Homer's description of the v 
built by Odysseus, both nails and ribs were employed, and 
bad a round or a flat bottom (Smith's DkI.). No trace 
any earlier form of ship has been discovered in Europe, uot 
we come to the neighbourhood of the North Sea, Here, i: 
Nydam Mobs, in Slesvic, in 1863, was discovered a large I 
seventy-seven feet long, ten feet ten inches broad in the mtddl 
jlat at the bottom, but higher and sharper at both enda, bari 
a iirow at both ends, like those described by Tacitus as bavii 
beeu built by the Suiones, who inhabited this countrjr i 
Sweden in ancient times. This vessel, from 

-Qg has been attributed to the third century \. n. The bottoi 

siated of » broad plank, about two feet broad in the middl 

diminisliiig 'n widMi towards each end. A small kei 

.y_.thUIl>«vo»een Ihe illuatmtion in Sir 11. RawUiiton'aar 

' *'"*' Ll™ In whidi h8 g'»« it "• bi» option tli»t tl>i> !« Uw nwul 

(fltilnpuWi ^j^y,g^ pins; uDd h? uiy« that tli U iTitom l> •! 

tfA uw V> " "^ ,j,ere thn? r«iw on n.tra bu!w«i-li above Uit jniitra 
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eig:ht inches broad and one deep, was carved on the ander side 
of the plank, which corresponds to the bottom plank, which, in 
Africa and the Polynesian Islands, we have shown to be the 
vestige of the dug-out trunk. On to this bottom plank, five 
aide planks, running the whole length of the vessel, were built, 
but they differed from those previously described in over- 
lapping, being clinker-built, and attached to each other, not by 
estringa or wooden pins, but by large iron bolts. The planks, 
however, resembled those of the southern hemisphere, in ha^'ing 
clampa or ledges carved out of the solid on the inside; these 
ledges were perforated, and their position corresponded to rows 
of vertical ribs, to which, like the vessels at Ke Island, and else- 
where in the Pacifie, they were tied by means of cords passing 
through corresponding holes in the ribs. Each rib was carved 
out of one piece, and, like those of Ke Island in the Asiatic 
Archipelago, could easily have been taken out and replaced by 
others after the vessel was completed. In short, the vessel 
represented the particular stage of development which may be 
described as plank-nailed and rib-tied, or which might he 
characterized as having removable ribs; differing in this respect 
from the more advanced system of modem times, in which the 
ribs, together with the keel, form a framework to which the 
planks are afterwards bent and fastened. 

This mode of fastening the ribs to ledges carved out of the 
planking, Mr. Engclhardt, to whom we are indebted for the 
accnrate drawings and description of this vessel,' remarks, is 
a most surprising tact, considering that the people who con- 
structed the boat are proved by the associated remains to have 
been not only familiar with the use of iron, but to have been 
able to produce damascened sword-blades. But this fact, 
which, taken by itself, has been justly described as surprising, 
analogy leads us to account for, by supposing these particular 
parts of the vessel to have been survivals from a universally 
prevalent primitive mode of bstening, the nearest southern 
representative of which, at the present time, is to be fonnd in 
the Red Sea and adjoining oceans. Nor can there be any reason 
to doubt, I think, that this mode of constructing vessels may 
have been nsed in the intervening countries, which have I 
■k M M Sartxtrm Ajt, bj Conrul Bogslhanlt (Londoo, 18MJ,|i. 9 
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the Gcene of the rise of Western civilization since the earltnt 
times, but which have now lost all trace of the most primitive 
phaeee of the art of ship -building. 

Mr. Engelhardt, however, traces & connexion between tbii 
ancient vessel, found in the Nydam Moss, and the Northland 
boat« now used on the coast of Norway and the Shetland Ial«, 
the peculiar rowlocks of which, and also the clincher- nails bj 
which the sides are fastened, correspond very closely to those uf 
the Nydam boat. Here also, and in Finland and Lapland, we 
find survivals of a stilt earlier mode of ship-building, oom- 
sponding to the more primitive plank-stitched vessela, befon 
dcecribod, in so many places in the southern hemisphen. 
Rcgnard, in 1681, describes the Finland boats as being twelve 
feet lonfj and three broad. They are made of fir, and fB«t«ncd 
together with the sinew of the reindeer; this makes them, 
he says, bo light that one man can carry one on his shoulders; 
others are fastened together with thread made of hemp, rubbed 
with glue, and their cords are of birch bark or the root of the 
fir. Outhier, in 1736, confirms this account of the manner is 
which they are sewn together, and says that it renders them 
very flexible, and suitable for passing cataracts, on account of 
their lightness, and because they do not break when they we 
cast agamst a rock. The Lapland sledge called pttUa is alto 
described by Regnard as Wing of the same construction — boat- 
shaped, and the [>arte sewn together with the sinew of the reb- 
deer, without a single nail. I have not as yet been able to tnce 
this mode of fastening vessels continuously in Russia ; but BeD, 
in 1719, says that the long, flat-bottomed barks used on the 
Volga for carrying salt have not a single iron nail in their whole 
fabric; and Atkinson describes vessels on the Tchoussowaiii 
which are built without nails, but these are fastened with wooden 
pins. 

8, Bark canoet. 

The use of bark for canoes might have been suggested 
by the hollowed tnmkj but, on the other hand, we find thi» 
material employed in Austmlia, where the hollowed trunk is 
not in general use. Bark is employed for a variety of par- 
poses, such as clothing, materiab for huts, and so forth. Some 
of the Australian shields are constructed of the bark o( 
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trees. The siiupleet form oE canoe in Australia ootisists, as 
already mentioned (p. 203), of a mere bundle of reeds and bark 
pointed at tlie ends. It ie poaeible that the use of large pieces 
of bark in this manner may have suggested the employment 
of the bark alone. Bel^soni mentions crossing to the island of 
Elephantine, on the Kile, in a ferry-boat which was made of 
branches of palm trees, fastened together with cords, and 
covered on the outside with a mat pitched all over. The solid 
papyrus boats represented on the pavement at Praeneste, before 
mentioned, have evidently some other Biibstance on the outside 
of them ; and Bruce imagines that the junks of the Red Sea were 
of papyrus, covered with leather.' The outer covering would pre- 
vent the water from soaking into the bnndle of sticks, and thus 
rendering it less buoyant. Bark, if used in the same Eoanner, would 
serve a like purpose, and thus suggest its use for canoe- building. 
Otherwise I am unable to conceive any way in which bark canoes 
can have originated, except by imitation of the dug-out caDoe. 

For crossing rivers, the Australian savage simply goes to the 
nearest stnngy-bark tree, chops a circle round the tree at the 
foot, and another seven or eight feet higher, makes a longi- 
tudinal cut on each side, and strips off bark enough by this 
meauH to make two canoes. If be is only going to cross the 
river by himself, he simply ties the bark together at the ends, 
paddles across, and abandons the piece of bark on the other 
side, knowing that he can easily provide another. If it is to 
carry another besides himself, he stops up the tied ends with 
clay; but if it is to be permanently employed, he sews up the 
enda more carefully, and keeps it in shape by cross-pieces, 
thereby producing a vessel which closely resembles the bark canoe 
of North America fWood, Na/. UUl. of Man, ii. 103). I have not 
been able to trace the use of the bark canoe further north than 
Australia on this side of the world, probably owing to its being 
ill adapted for sea navigation ; nor do I find representatives of 
it in any part of Europe or -Urica, although bark is extensively 
the Polynesian Islands and elsewhere, for other purposes. 

It is the two continents of America which must bo regarded 

tlie home of the bark canoe. 
• • On TmmIi of FBpjrrui),' b; Jolin Hogg, £*q., UJi.., F.L.S. ; llagatiM >/ 
.VML HM., vol. ii ,1828), pp. 3itt-32 : cf. p. •iOb, above. 
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ne Ptegiw cwaee ha beeii dflKrOMKl hy WOktt, Pntdnri, 
^ oChom. Il » wvn vitk rimds of whaldMoc, setUktn. wl 
twipk aad l ypa it aj bf & monber of Btntcben ladwd ta Oi 
I — w i t ; tbe joists ■» stopped with luoheK, and, <rilhi< 
■iTed with noB. b Gwmw the canoe is nude of tlu bi 
if the puflL hfft tree, etnpped off and tied tagcther it th 
iodb tW endi an stoftped with day, as with the Anstnlw. 
nil medt of fagftjug is aot very effectoa], however, and tb 
watar ii no* to cone lb sooner or lata'. 

TW aafan of the material does not admit of much wilt} 
mkheeoDrtiaetioa; toffife it to my that it is in general mcii 
Narth Amaitm, np to the Ea^oimaux frontiet. Its value a 
thne n^ioaa eooailB in the fiu^^ with which it is taken •»> 
at the water and eaiiiod over the nomerous rapids that prenil 
in the North AmoinB rinn. Hie Algonqoins wete !uua 
tat the coBstnetion of them. Sone carry onljr two people Int 
the mmri it mMn was thii^-«ix feet in length, aad rajniid 
I n uiteai pwUhirs. Eafan, is 1747, gives a detailtd anmnitrf 
the eoDotnetiMi of them oo the Hudson river, and LahoBUa, 
in 16&4, givet an equally d rt nil ed deecription of those nwd tn 
<>tH^ The liaik is peded off the tree by means of hot water. 
They aie vtxy fragile, and efety day some hole in the bottom 
has to be stopfied with gum. 

Mr. T. G. B. Uciyd, in an excellent paper descriptive of the 
Beothocs ot Newfoaadland, pal>lishcd in Joun. Amtirap. Int 
(nd. if. pp. 36-4), has desaibed the remarkable bark canoe of thet 
jMoplft. Its Conn is different from any othn canoe of this or aiif 
ether region that I hare heard o^ the line of the gunwale rising in 
themiddl^ ww«ilaBattl»endB, and the t'vssel being V-shaped io 
section, with a stnugfat wooden keel at the bottom. Its form is to 
ongnlar. that the only idea of continiuty which I can set up for it '», 
that it mi« hare been copied from some European child's papcc 
boat, capable, bv a single additional fold, of being converted inle 
n cooked hat ; the central p^'ramidal portion of the paper boat 
having given the form to the pyramidal eides of the BeotbucToowl. 
I If this be rvjccted, then its history has yet to be told, for no natirt 
I tribe ever <r-mploYed such a pctmliar form unlns by inhentaDcu. 
Noa. 1244 and 1249 of my collection are South American bark 
cuoes; Xos. 1350 to 1352 are bark canoes from North Amerin- 
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4. Canoe* of Wider and SUn, 
.s we approach the Arctic re^onSj ihc dug-out and bark canoes 
replaced by canoes of skin and wicker. As we have abeady 
in tbe case of tJie bow, and other arts of Bavagcs, vegetable 

tterials supply the wants of man in southern and equatorial 
regions, whilst animal nial*rial§ supply their place in the north. 

The origin of skin coverings has been already suggested when 
speaking of bark canoes. The accidental dropping of a skin 
bottle into the water might suggest the use of such vessels as 
a means of recovering the harpoon, which, as I have already 
shown elsewhere, was almost universally used for fishing in the 
earliest stages of culture. The Esquimaux lives with the 
harpoon and its attached bladder almost continually by bis side. 
The Esquimaux kagak, Nos. 1253 and 1254 of my collection, 
in which he traverses the ocean, although admirable in its work- 
manship, and, like all the works of the Esquimaux, ingenious in 
construction, is in principle nothing more than a large, pointed 
bladder, similar to that which is lashed to the harpoon at its 
side ; the man in this case occupying the opening which, in the 
ed by the wooden pin that serves for a cork. 

This is, I believe, a very primitive form of vessel, although 
be no doubt that many links in the history of its 
development have been lost. Unlike the dug-out canoe, such 
a fragile contrivance aB the wicker canoe perishes quickly, and no 
direct evidence of its ancestry can be traced at the present time. 
It is only by means of survivals that we can build up the past 
history of its development; and these are, for the most part, 
wanting. 

The skin of an animal, fiayed off the body with but one incision, 
served, as I have elsewhere shown, a variety of purposes : from 
it the bellows was derived, the bagpipes, water- vessels, and 
pouchee of various kinds; and, filled with air, it served the 
purpose of a float. Steinitz, in his HUlory of the Ship, gives an 
illustration of an inflated ox skin, which in India is used to 
cross rivers; the owner riding upon the hack of the animal and 
paddling with his hands, as if it had been a living ox. 

Id the Assyrian sculptures there are numerous illustrations 
representiDg men floating upon skinB of this kind, which they 
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clasp with the left hand, like the tree trunks, already mentioned, 
that are used by the Amerioan Indians, and fiwim with the 
right. Layard saye this manner of croBsing rivers is still prac- 
tised in Mesojwtaroia. He also describes the raft, composed of 
a number of such floats, made of the skins of sheep Bayed oS 
with as few incisions as possible ; a square framework of pophr 
beams la placed over a number of these, and tied together wid 
osier and other twige. The mouths of the sheep-ekins are placed 
upwards, so that they can be opened and refilled by the raft-moL 
On these rafts the merchandise is floated down the river to 
Bagdad ; the materials ari' then di.Bposed of and the skim 
packed on mules, to return for another voyage. On the Nile 
similar rafts are used, the skins being supplanted by earthen pot», 
which, like the skins on the Euphrates, serve only a temporarj 
purpose, and after the voyage down the river are disposed of in 
the bazaars. 

This mode of floating upon skins I shotdd conjecture to be of 
northern origin, and to be practised chiefly by nomadic racee; 
but we find it employed on the Morbeya, in Morocco, by the 
Moors, who no doubt had it from the East It is thus described 
by Lempriere, in 1789. A raft is formed of eight sheep-skins 
filled with air, and tied together with small cords ; a few slender 
poles are laid over them, to which they are fastened, and that is 
the only means used at Buluane to convey travellers, with their 
baggage, over the river. As soon as the raft is loaded, a man 
strips, jumps into the water, and swims with one hand, whilst 
he pulls the raft after him with the other ; another swims and 
pushes behind. This reminds us of the custom of the Gran 
Chaoo Indians of South America, who, in crossing rivers, use 
a square boat or tub of bull's bide, called jif/ofa. It is attached 
by a rope to the tail of a horse, which swims in front ; or the rope 
is taken in the mouth of an expert swimmer. 

I have not traced the distribution of these rafts of inflated 
skins as continuously as, I have no doubt, they might be traced 
amongst nomadic and pastoral races, moving with their flocks 
and herds, the skins of which would be employed in this way ; 
nor have I been able to trace the connexion which, I have no 
doubt, existed between the inflated skin and the open ' 
of wicker covered with skins. Where one is tonnd, the o 
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a found with it. Herodotus deecribee the boats used by the 
(ople who came down the river to Babylon, and says they are 
icted in Armenia, and in the parts above Assj-ria, thereby 
mnecting them with the north. ' The ribs of these vessels,' he 
) formed of willow boughs and branches, and covered 
temally with skin. They are round, like a shield, there being 
no distinction between head and stem. They line the bottom 
with reeds and straw, and taking on board merchandise, chiefly 
palm wine, fioat down the stream. The boate have two oars, 
one to each man : one pulls and the other pushes. They are of 
different dimensions, some having a single ass on board and 
others several. On their arrival at Babylon the lioatmen dis- 
pose of their goods, and offer for sale the ribs and straw ; tkey 
then loail the atset with the tkint, and return with them to 
Armenia, where they construct new boats* — just as is now 
done with the inflated skins of the rafts at Baghdad. 

In the Pictorial Bible an illustration is given from the 
Sassanian sculptures at Takht-i-Bostan of several of these round 
vessels, probably of wicker, covered with skins. In one of these 
the principal figure carries a composite bow, which, as I have 
elsewhere shown, is of northern origin. Mr. Layard discovered 
in Nimroud a sculpture in which one of these boats is repre- 
sented. It is round, like those described by Herodotus ; back 
and stem alike ; carrying two people, one of whom pulls and 
the other pushes; and in the same sculpture are represented 
men swimming on the inflated sheep-skins. He says that these 
same round vessels are still used at Baghdad, built of boughs 
and tunber covered with skins, over which bitumen is smeared 
to render it more water-fight. [Hamilton] also speaks of the 
same vessels (of reeds and bitumen) on the Euphrates, at the 
commencement of the eighteenth century. 

On the Cavery, in Mysore, Buchanan, in 1800, describes 
ferry-bosts that are called donUt, which are circular baskets 
covered with leather ; hut whether these vessels, like the com- 
posite bow u.sed in the same region, can be traced to a northern 
origin I have not the means of determining, nor have I as yet 
sofficient materials to enable me to ascertain whether such 
9 are employed in the north of Asia at the present time, 
tat the inflated skin is to these circular vessels, the kayak is 



21« EABIiT MODES OF NAVIGATION H 

to the taidar ot iht Etqnxmuix. Throog-hout the ■tA/it n0i^| 
occupitid by this race, these two kinds of vcdsela a« ii^^l 
(Uffering only in mioBte varieties of detail in the filc^^H 
localities. According to Dr. King, whose valuahle F>f>v,'^H 
the Industrial Arts of the Esqnimaax,' vna publidud ib^H 
first volume of the Journal of lie Eitnol-Offical Sorietf fl84S),^H 
varieties of the kagak in th« different localities condrt tiia^k>^ 
tlie clevtttion und eh&pe of the rim of the hole is which At I 
DiHn siU. In Prince William Sound, on the NW. eoait, At I 
kayik is frequently built with two or three holes to ooatv I 
two or three men. The bow has two beaks, one of which tsB { 
up, according to Captain Cook, like the head of a vioUn, ■ 
rcpreeented in No. 1254 of my collection. Thia is abo used ii 
th« Aleutian Isles. The meaning of this double beak I ^ 
not been able to ascertain. The baidar used on this coart ^m 
also a double beak, as represented in No. 1255 of my oollectiao. 
In the British Museum there is a ka^ak with a single opening, 
from Behrinp Straits, which differs but little from another in 
the same museum from Greenland; the kayak of Greenland h» 
a knob of ivory at each end to protect the sharp point. Ttie 
haiiUr is used at Ochotsk and Eamtschatka, on the Asiatic coaM, 
and all along the northern coast of America, oastwaid froa 
Behring Strait. Models of both f/aiilar and kayak are in the 
British Museum, from Kotzebue Sound. In Frobisher Stait, 
Frobisber, in 1577, ays the boats are of two kinds of leatha 
stretched on ftantA. th« (fwiater sort open, and carrying stxtaes 
or twenty p«^^4e (tW htUar), and the leseer, to carry one mas, 
covered over. »>.vm^ ta .mo* place where the man sits (the kaytk). 
In Hudson'* SinAlt>*wj titwnUnd, where the larger vesaelaan 
called oomiml, tiwjr *■* ttrt-aidtd and flat-bottomed, about thne 
feet high, and iwat^ ft|WW at th* bow and stem, whereas this 
•ort on tba KQHI^<i(«ft gvmI is sometimes pointed at bow aad 
Htvm. Korgrwlvu. ua 17^, mentions both kinds in GreenlaDdi 
»ad Kalm, ia U<t7, s(>«ak« of both, though not from peiMiial 
J|fc*^r\ation, ou th« •.•cast of Uhmdor. The Ksquimaux eaiiM 
aac Ujon kuowu to Uaw drifted fwm Greeohmd across the lu 
't SwUaud, and kaii b«m wcked up, with the man still aUn 

r t" '■^* "^^ A>-«i«r(Wii«i). 

""^ Ow ,f^,„^ ^ „^i^^ ^^^g^ „itl, akin, is 1 
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ioned by Caesar, and in Britain, Gaul, and Italy by Lucan 
89-65), In Scotland, Bellenden, in the mxteenth 
Kntury, speaks of the curroei of wands, covered with bulls' 
B being in use in the sixteenth eentuiy, and its repre- 
sentative is still used in the west of Ireland. Sir William 
Tilde says that, under the name of eum^i, it is still made of 
ttther, stretched over a wooden frame, on the Boyne, and in 
LiraD, on the west coast, of light timber, covered with painted 
anvas, which has superseded the uso of leather. I have 
seen these vessels at Dingle, on the south-west coast, where 
they go by the name of nevop; they are there 23 feet in 
length by 4 in width, and 1 ft, 9 inches deep, made of 
laths, and covered with painted canvas ; they are used, from 
Valentia, along the west coast as far as Galway. In the south 
they are larger than in the nortli, where they are called 
curraghi, and a single man can carry one ou his back, as 
the ancient Briton did his eorncle. Their continuance is 
caused by their cheapness, costing only ±6 when new. Here 
also they were, until recently, constructed of leather. They 
have a email triangular sail, and, like the most ancient forma 
of veesele, they are guided, when sailing, by means of oars, one 
on esoh side. 

5. Bafti. 

L The trunks of trees, united by mutual attraction, as they 

boated down the stream, would suggest the idea of a raft. The 

I women of Australia use rafts made of layers of reeds, from which 

they dive to obtain mussel -shells. In New Guinea the catamaran, 

or small raft formed of three planks lashed together with rattan, 

is the commonest vessel used. Others are lar^r, containing ten 

or twelve persons, and consist of three logs Whed together in 

five places, the centre log being the longest, and projecting at 

both ends. 

This is exactly like the catamaran used on the coast of 
Madras, a model of one of which is in the Indian Museum j they 
are also used on the Ganges, and in the Asiatic isles. At 
Manilla they are known by the name of inTulioat; but the 
petfection of raft navigation is on the coast of Peru. UUoa, in 
1736, describes the iaitas used on the Guayaquil, in Ecuador, 
and on the coast as far south as Faito. They are called by the 
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Indi&UB of the Guayaquil jungadai, and by the Darieti Indiuit 
pvero. They are made of a wood eo light that a boy can 
easily carry a log 1 toot in diameter and 3 or 4 yards long. 
They are always made of an odd number of beams, like thfl 
New Guinea and Indian rafta, the longest and thickest in the 
centre, and the others lashed on ea^h side. Some are 70 ft. 
in length and 20 broad. When sailing, they are guided 
by a system of planks, called gunrat, which are shoved 
down between the beams in different parts of the raft as they 
are wanted, the breadth of the plank being in the direction of 
the lines of the timbers. By means of these they are able to 
sail near the wind, and to luff up, bear away, and tack at 
pleasure. When a guara is put down in the fore part of the 
raft, it luffs up, and when in the hinder part, it bears awaj. 
This system of steering, he says, the Indians have learnt em- 
pirically, 'their uncultivated minds never having esamined into 
the rationale of the thing.' 

It was one of these vessels which Hartolomew Ruiz, pilot of 
the second expedition for the discoveiy of Peru, met with; and 
which eo astonished the sailors, who had never before seen any 
vessel on the coast of America provided with a sail. Condamine 
speaks of the rafts in 1743, on the Chinchipe, in Peru. They 
are also used on the coast of Brazil, where they are also called 
Jungadan, from which locality there is a model of one in the 
firitish Museum, and another in the Christy collection. Pro- 
fessor W'ilson thinks it was by means of these vessels, driven off 
the coast of America westward, that the Polynesian and Malay 
islands were peopled ; and this brings us to the consideration of 
the peculiar class of vessel which is distributed over a coatinuous 
area in the Pacific and adjoining seas, viz. the outrigger canoe, 
which, I shall endeavour to show, was derived from the raft 

6. Outrigger-canoes. 
The sailing properties of the baha, or any other similar raft, 
must have been greatly impeded by the resistance offered to the 
water by the ends of its numerous beams. In order to diminish 
the resistance, the obvious remedy was to use only two beams, 
placed parallel to each other at a distance apart., with a platf 
laid on cross-poles between them. 
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Of this kind we find a vessel used by tbe Tasmanians, and 
[escribed by Mr. Bonwick, on the authority of Lieut. JefEreys. 
natives, he says, would select two good steins of trees and 
ihce them parallel to each other, but a couple of yards apart ; 
pieces of small size were laid on these, and secured to the 
trees by scraps of tough bark. A stronger cross-timber, of 
greater thickness, was laid across the centre, and the whole was 
then covered by wicker-work. Such a float would be thirty feet 
long, and would hold from six to ten persons (Herbert Spencer, 
JktcripUve Soeioloffy (London, 1874), No. 3, Table V). 

In Fiji, Williams describes a kind of vessel called vlatoka, 
a nised platform, floating on two logs, which must evidently be 
a vessel of the same description as that used in Tasmania. 

From these two logs were derived the double canoe on the one 
hand, and the canoe with the outrigger on the other. 

A link between the catamaran and the outrigger canoe is 
seen in a model in the India Museum, from Madras. It con- 
sists of the usual catamaran, already described, of three beams 
[ashed together, the longest being in the centre, across which are 
attached, their ends extending on one side, long outrigger poles, 
to the extremities of which, parallel, and at some distance fron) 

le catamaran, is fastened an outrigger log, of smaller stite and 

igih, pointed at both ends, and boat-shaped, exactly like those 
used with the outrigger canoes to be hereafter described. When 
the art of hollowing out canoes was introduced, then one canoe 
and one log, or two canoes, were employed, as the case might be. 
This I consider to be a more natural se4]uence than to suppose the 
outrigger invented as a means of steadying the dug-out canoe. 

The outrigger canoe, and its accompanying doable canoe, is 
nsed over the whole of the Polynesian and Asiatic islands — 
£rom Easter Island on the east, to Ceylon and the Andamans on 
the west. Their varieties arc also, in some cases, continuous ; 
and I will endeavour to trace the distribution of each, com- 
mencing with the canoe with the single outrigger. 

Towards the eastern and northern extremities of the Poly- 
nesian Islands we find that the canoes have a single outrigger, 
and that the ends of the outrigger poles are attached directly 
to the outrider log, instead of being connected with it by 
upright supports, as is the case elsewhere. As the oatri^er lo^ 
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is on a lower level than the line of the gunwales of the oBl^H 
across which the other ends of the ontrig^r poles are l«fa^^| 
they are generally curved downwards to meet the outrigger. ^^| 

This is the form described by La Perouse in EasttT Island. 
It is the same in the drawings of canoes from Marquesas ; also in 
the one, figured by Wilkes, from Wytoohee or Bisappointmait 
Isle, in the Low Archipelago ; and in the one from Tahiti, 
Society Isles ; also in those o£ the Sandwich Isles and the Kings- 
mill Isles ; and it reappears again on the extreme west of ihe 
group in Ceylon, No. 1265 of my collection. 

But whilst this peculiarity appears to be constant in the 
above-mentioned region, the form of the body of the canoe 
differs in each group of islands. In the Marquesaj^ the bow 
turns up very much, in the Sandwich Islands only slightly 
(No. 1264} ; in Disappointment Isle there is a projecting part 
before and behind, by which they Et*p into it; in Tahiti they 
have a similar projection over the stem only, which is used for 
a similar purpose. 

To the westward oE these, in a group extending over the 
centre of the region in question, all the outriggers that I hate 
seen described, either by means of models or drawings, have 
upright supports on the upper side, and on these the outrigger 
poles rest, so as to be on the level of the line of the gunwales. 
This is the casein Nuie or Savage Island; in Samoa (No. 1262); 
in the Caroline Isles ; in Bowditch Island, one of the Union 
group ; in Tonga and Fiji ; in New Guinea ; in the LouisiadA 
Archipelago, and in North Australia. 

Another peculiarity in this central region deserves notice. 
The ends of the canoe are covered with a deck extending over 
about one-third of its length fore and aft, and on this deck 
there is a row of upright pegs, carved out of the same piece aa 
the deck, and running down the centre of it. Each peg ifl sur- 
mounted by a white Cypraea ovtila shell tied on. The origin 
and meaning of this custom is unknown, but it was pn>h«bly 
adopted originally as insignia of the rank of the owner. lis 
distribution is limited to a group of islands lying between about 
the 10th and 20th parallel of south latitude, and 170' and 180* 
west longitude. Cook, in 1773, speaks of it in the Frieqdl^ 
Isles ; and Wilkes, in 1838, mentions it in Samoa, Fiji* j^H 
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Bowditch Island. The canoes of the Solomon Isles and other 
islands are, however, also ornamented with shells in different parts. 

The canoe with the single outrigger is also ased in [Garret 
Dennis Island], which is described by Dampier in 1686 ; in the 
Ladrones, by Pigafetta, 1519 ; in the Pelew Islands ; in Borneo ; 
1 Ceylon ; in the Nicobar and Andaman Islands. 
[ In Kingsmill and the Caroline Islands, to the north, the 
- is somewhat smaller than elsewhere, its length not 
isceeding one-third of the length of the canoe. In the adjoining 
groups of the Kingsmill and Ladrone Islands we have a variety 
of this vessel in which the canoe, on the outrig^r side, is nearly 
flat, having a belly only on the opposite side. This is described 
by Wilkes in 1838, and Dampier in 1686. 

The double canoe represents a variety in which both logs of 
the double-logged raft have developed into canoes. The two 
canoes arc placed side by side, at a little distance apart, and 
transverse spars are lashed across the gunwales of both ; a platform 
being built upon the cross spars ; No. 1266 of my ooUectiou. 

Double canoes of this kind were used in New 2jealand formerly, 
also in New Caledonia. Mr. BaJnes mentions it in North 
Australia, but I am not aware that it is used in New Guinea. 
Cook speaks of it in the Friendly Isles, WUkes in Fiji. It was 
formerly used in Samoa, but Wilkes says it has been discon- 
tinued, and the single outrigger only is now used ; in Tahiti ; in 
the Low Archipelago, the inhabitants of which group are very 
expert sailors, steering by the stars, and seldom making any 
material error ; in the Sandwich Isles ; also in Ceylon, where it 
is called a paihly boat ; in Burmah and in some of the Indian 
rivers ; at Mosapore, where it goes by the name of langarJi/ ; 
and in Cochin, on the southern portion of the Malabar coast, 
where it is employed as a ferry-boat. It also appears, by a 
model in the India Museum, that it is used as high up as Patna, 
on the Ganges. 

In Fiji we find a connecting link between the double caROo 
and the canoe with the single outrider. Here the outrigger 
consists of a boat, similar in construction to the large one to 
which it is attached, but smaller, and connected with the platform 
atwecn them by upright supports. 
IrCootrivaDceB for sailing near the wind with the single 
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rigger canoe have led to tlie introduction of sever&l otiur 
variettcE of this class of vessel. It is necessary that the out- 
rigger should always be on tbe windward side. The outriggei 
acts as a weight on the windward side, to prevent the narroff 
canoe from being blown over on the opposite side. When it 
blows very bard, the men run out on to the outrigger, to give it 
the additional weight of their bodies. Wilkes says that when- 
ever the outrigger gets to the leeward side, there is almost iovui- 
ably an upset. The outrigger probably is pressed too deeply int« 
the water, and meeting with too much resistance, breaks the po1e«. 
To meet this difficulty both the canoe and outrigger are, in some 
part£, made pointed at both ends. When they wish to tack, 
instead of luffing and coming about, they bear away, until the 
vessel gets on the opposite quarter, and then, by shifting tho 
sail, they sail away again stern first. This system is put^aed in 
Fiji, iu parts of New Guinea, and northward, in luagsmill 
Islands (Wilkes). 

Another mode of meeting this difficulty consists in having 
two outriggers, one on each side. This is employed in the 
Louisiade Archipelago (No. 1260), in parts of New Guinea, and 
to the north, in the Souloo Archipelago. Yet another method 
remains to be described. In Samoa the canoes are built with 
bow and stern, and the outrigger is points towards the fore 
part only. As these vessels can only sail one way, the outrider, 
in tacking, must necessarily be sometimes on the leeward side ; 
to meet this, they rig out a phitform corresponding to the out- 
rigger platform on the opposite side ; this, for distinction's sake, 
we may term a icealher platform. It has no outrigger log, nor 
does it touch the water, but when the wind blows so heavily as 
to press the outrigger down on the lee side, they run out on tbe 
weather platform, and counterbalance the efEect of the wind by 
their weight. This contrivance is used in some parts of New 
Guinea, where, it may be observed, the varieties of the outrigger 
canoe are more numerous than in most of the other islands. It 
is also used in the Solomon Isles, where the weathra' platform it 
of the same width as the outri^;er platform ; and probably is 
some of the other islands to the north. 

Finally we have, in the Asiatic Archipelago, a oonlrivuce 
which may be said to be derived partly from the double out- 



r 



EARLY MODES OF NAVIGATION 



rigger, and partly from the we^tbcr pUtform last deBcribed. 
lu proportion as the simple dug-out canoe began tx) be converted 
LDto a built-up vessel, and to acquire greater beam, they began 
to depend less and lees on the support of the outrigger. The 
double outrigger necessarily presented considerable reeistance 
to the water, but the vessel was still too narrow to sail by iteelf. 
A weather platform had, however, been found suflBcient to 
balance the vessel on one side, and the next step was to knock off 
the outrigger log on the other side, thereby converting the 
outrigger platform into a weather platform ; the two platforms 
projecting one on each side of the vessel, on the level of the 
gunwales, without touching the water, and thereby acting on 
the principle of the balancing-pole of a tight-rope dancer, whilst 
the resistance to the water was by this means confined to that 
of the hull of the vessel itself. These double weather-platform 
boats were also found more convenient in inland waters, in the 
canals in Manilla, and elsewhere. 

De Guignes, in 1796, mentions a contrivance of this sort in 
the Philippines, but from the account, it is not quite clear 
whether he refers to a double weather platform, or a vessel with 
an outrigger and a weather platform. He says that the boats at 
Manilla are very sharply built, and furnished with yards, which 
serve as balaacet, on the windward side o£ which, when the 
wind blows hard, the sailors place themselves to eounterix>ise 
the effect of the wind on the sails. This contrivance does not, 
however, always eneure safety, for at times the bamboos whicli 
form the balance break, in which case the boat founden and 
the crew are lost. Dampier, however, in 1686, clearly spcakw 
of the double weather platform at Manilla. He suys that thi> 
difference between these Manilla boats and those at (iuam, in 
the Ladrones, is that, whereas at Guam there is a little boat, 
fastened to the outriggers, that lies in the water, the beams or 
bamboos here are fastened transverse. wise to the outlayen on 
each side, and touch not the water like boats, but one, three, or 
four feet above the water, and serve for the oanw-men to stl 
and row and paddle upon. Ho says, that when the vesiwl 
reels, the ends of the platform dip into the water, and tho 

Ieesel rights itself. Still further north, at Rangoon, on th« 
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1755. He says that the boats are long and narrow, aixt^ i 
length, and not more than twelve in the widest plaee ; 
require a good deal o( ballast, and would have been i 
danger of upsetting, had they not been provided with ontriggert' ' 
which, composed of thin boards, or oftoner of buoyant bamboos, 
make a platform that extends horizontally dx or seven feet oo 
the outside of the boat from stem to stem. Thus secure, he 
says, tlie vessel can incline no further than nntil the plktfbnn 
touches the surface of the water, when she immediately righti ; 
on this stage the boatmen ply tbeir oars. 

This constitutes one out of many points of evidence that might 
be mentioned, serving to show that the arts and culture ot the 
Burmese, and of all this part of Asia, have been derived from the 
Malay Archipelago more probably than the reverse. 

The outrig^r canoe itself has never, I believe, been known 
on the Irrawaddy within the memory of man, but, as already 
seen, it is used in the Nicobar and Andaman Isles and on the 
coast to the south. 

These outriggers, or balancing platforms, appear gradually to 
have diminished in size as the vessel increased in beam, and 
there can be little doubt that the rude stages or balconies out- 
side the gunwales represented in the models of many of tfae 
larger vessels used in these seas are the last vestiges of the 
outrigger. No. 1S78 of my collection is an example of this, 

7. Budden, SaiU, and other Contrivanee*. 
All the various items of evidence which I have colleet«d, and 
endeavoured to elucidate by means of survivals, whether in rela- 
tion to modes of navigation or other branches of industry, appear 
to me to tend towards establishing a gradual development of 
culture as we advance northward. Although Buddhism aad 
its concomitant civilization may have come from the north, 
there has been an earlier and prehistoric flow of culture ia tlie 
opposite direction— northward — from the primaeval and now 
submerged cradle of the human family in the southern herni* 
sphere. This, I venture to think, will establish itself more and 
more clearly, in proportion as we divest ourselves of the iioauir* 
OUB errors which have arisen from our acceptance of the Not 
deloge as a universal catastrophe. 
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Ab human culture developed northward from the equator 
toward the 40th parallel of latitude, civilization begao to bud 
out ill Egypt, India, and China, and a great highway of nations 
was established by means of ships along the southern margin of 
the land, from China to the Red Sea. 

Along this ocean highway may be traced many connexions 
in ship forms which have survived from the earliest times. 
The oeulm, which, on the sacred boats of the Egyptians, repre- 
sented the eye of Osiris guiding the mummy of the departed 
acroes the sacred lake, is still seen eastward — in India and China 
^-converted into an ornamental device, whilst westward it lived 
through the period of the Roman and Grecian biremet and 
Iriremet, and has survived to this day on the Maltese rowing- 
boats and the xebecqne of Calabria, or has been converted into 
a hawser-hole in modern European craft. The function of the 
rudder — which in the primitive vessels of the southern world 
is still performed by the paddlers, whilst paddling with their 
faces to the prow—was confided, as sails began to be introduced, 
to the rearmost oars. In some of the Egyptian sculptures 
the three hindermost rowers on each side are seen steering 
Iht- vessel with their oars. Ultimately one greatly developed 
oar on each side of the stem performed this duty ; the loom of 
which was attached to an upright beam on the deck, as is still 
the case in some parts of India. In some of the larger Malay 
prahaut there are openings or windows in the stern, considerably 
below the deck, by which the steersmen have access to two 
large rudders, one ott each side ; each rudder being the vestige of 
a side oar. 

Throughout the Polynesian Islands the steering is performed 
with either one or two greatly developed paddles. Both in the 
rudder of the Egyptian sculptures and in the sul/emaeulum of the 
Roman vessels, we see the transition from the lai^e double oar, 
one on each side, to the single oar at the stem. The ship of 
PtolemaeuB Philopator had four ruddere, each thirty cubite in 
length (Smith's Diet., s. v. ' Navis '). The Chinese and Japanese 
rudder itii but a modification of the oar, worked through large boles 
in the st«m of the vessel ; which lai^ holes, in the case of the 
Japauece, owe their preservation to the orders of the Tycoon, who 
caused them to be retained in all his vessels, in order to prevent 
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hifl subjects from venturing tax to eea. Tlie buceina, or sbfll 
trumpet, wliich is used esp(.<i»lly on board all canoes in the 
Pacific, from the coast of Peru to Cej^Ion, is r«preaeut«l, 
together with the ffubernaculum, in the bands of Tritoni^ in 
Roman sculptures (Smith's i^it-i., 8, V. 'Navia'), and the shell fonn 
of it was preserved in its metallic representatives. 

The saiJ, in ite simplest form, consiste of a triangular mat, 
with bamboos lashed to the two longer sides. In New Gnino 
and some of the other islands, this sail, which is here seen in iti 
simplest form, is simply put up on deck, with the apex dowo- 
wards and the broad end up, and kept up by stays fore and aft. 
When a separate mast was introduced, this sail was hauled ap 
by a halyard attached to one of the bamboos, at the distanct 
o£ about one-fifth of its length from the broad end, the ap« 
of the bamboo-edged mat being fastened forward by meant of 
a tack. By taking away the lower bamboo the sail became thr 
latefn sail of the Malay pirate proa, the singular resembbncf 
of which to that of the Maltese galley of the eighteenth century 
{a resemblance shared by all other parts of the two vessels) may 
be Been by two models placed aide by side in the Royal Unitrd 
Service Institution. Professor Wilson observes that the itse of 
the sail appears to be almost unknown on either continent of 
America, and the siirprise of the Spaniards on first seeing one 
used on board a Peruvian 6a/ra arose from tliis known peculiarity 
of early American navigation (p. 218). Lahontan, however, in 
1684, says that the Canadian bark canoes, though usually pro- 
pelled by paddles, sometimes carried a small sail. He does not, 
however, say -whether the knowledge of these has been (lerivtd 
from Europeans. Mr. Lloyd alK> mentions small aails used 
with bark canoes in Newfoundland. 

The crow't-tiegt, which in the Egyptian veesels served to 
contain a slinger or an archer at the top of the mast, and 
is also represented in the Assyrian sculptures, waa still 
for the same purpose in Europe in the fift«enth century, 
modified in the sixteenth century, and became the mast-hi 
well known to midshipmen in our own time. The two rwaed 
platforms, which in the Egj'ptian vessels served to cont«iii the 
man with the fathomiDg pole in the fore part, and the steenaus 
behind, became the prora and the pnpjnt o£ the Romana, ud 
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the foreeastU and poop of modern Eurojiean vessels. The aplmtre, 
which, in the form of a lotus, ornaraented the stern of the 
Eg^tian nar-craft, gave the form to the apluttre of the Greeks 
and Romans, and may still be seen on the stem of the Barmeee 
war-boats at the present time. 

^h All these numerous examples serve t.o show that where civil- 
^BntioD has advanced the forms have been gradually changed ; 
^^bliere, on the other hand, it has not advaneed, they bavti 
^^Bnuned unchanged. Sir Gardner Wilkinson and others have 
^^Hiinted out the striking resemblance between the boats of the 
ancient Egyptians and those of modem India. ' The form of 
the stem, the principle and construction of the rudder, the 
cabins, the square sail, the copper eye on each side of the head, 
the line of small squares at the side, like false windows, and the 
shape of the oars of boats used on the Ganges, forcibly call to 
mind,' he says, ' those of the Nile, represented in the paintings 
of the Theban tombs.' Wehavealsoseen(p. 214) that the inflated 
sheep-skin still serves to transport the Mesopotamian peasant 
across the Euphrates, as it did when Nimroud was a thriving 
city. The skin and wicker tub-shaped vessels still float down 
the Euphrates with their cargoes to Baghdad, are broken up, 
and the skins carried up the river again on mules, as they were 
in the time of Herodotus, upwards of 2,000 years ago. What 
is there to prevent our believing that the primitive vessels 
which we have been describing in the southern hemisphere, the 
representatives of some of which have been discovered in river 
deposits of the stone age in Europe, may have been in use in 
the countries in which they are now found, as long, and longer — 
fax longer? 

What reason is t}iere to doubt that the rode bark-float of the 
Australian, the Tasmanian, and the Ethiopian ; the catamaran 
of the Papuan ; the dug-out of the New Zealander ; the built-up 
canoe of the Samoan ; and the improved ribbed vessel of the 
Ke islander, are survivals representing successive stages in the 
development of the art of Ehi)}-buildiQg, not lapses to ruder 
methods of construction as the result of degradation ; that 
each stage supplies us with examples of what was at one time 
the perfectioD of the art, inconceivable ages agv ? Some, ae we 
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bave seen, especially the more primitive kinds, spread HA^^I 
all over the world, whilst others had a more limited ^rairi^^l 
dietributioD. Taken together, they enable us to trace bacfcfllV 
history of ship-building from the time of the earliest Egyptiui 
sculptures to the commencement of the art. 

Nor does the interest of this inquiry confine itself to thf 
development of ship-building. As afEecting the means of loco- 
motion, it throws light on the development of other bntiiche" 
of culture in early times. For even if we set aside iMceptirinal 
instances in which individual canoes have been driven away to 
great distances — such as the case in which an Esquimaux in 
his kayak was picked up off the coast of Aberdeen, or that of 
a Chinese junk having been wrecked on the north-west coatt 
of America, which might or might not have produced permanent 
results — and confine ourselves to those cases in which the di«- 
tribution of like forms of vessels proves that there must probably 
have been frequent communication between shore and shore ; 
and if we further assume, as I propose to do, that the existing 
means of communication in the Pacific in a great measure 
represents the amount of intercourse that took place across the 
sea in prehistoric times, that is to say, tn times prior to the 
earliest Egyptian sculptures, we find no difficulty in accounting, 
by this means, for the striking similarity observable in the arts 
and ideas of savages in distant lands ; for not only have tbeae 
vessels been the means of conveying from place to place the 
material form of implements, such as celts, stone knives, and 
so forth, which, being imperishable, have been handed down to 
us unchanged, and the forms of which we know to have spread 
over large geographic areas ; but also each voyage has conveyed 
a boat'load of ideas, of which no material record remains, in 
the shape of myths, religions, and superstitions, which have 
been emptied out upon the seashore, to seek affinity with otiuir 
chatter that was indigenous to the place. 

Thus, by means of intercommunication, no less than l^ 
spontaneous development, have been formed those nui 
combinations which so greatly puzzle the student of t 
the present time. 
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